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EnSa fe/A/len 6 Hoshall 

Project: i'M E - Mvd Base LFwkston 
Locatim i3zkstm SC 
Started at i3KI on K)-PE 

Compfeted at 1530 on R3-12-95 

Drilhg Method: 4.29'lD (ZG'WJ M A  hith spft spoon 
OFlhg Company: Atlan& Ltifng (SC mt #PD) 
Gedfgist' % Kafka 

Monitoring Well NBCE018001 

CmcfKlates: 232074245E, 37347830 N 
Swface Elevation' 82 feet msl 

TOC Elevation: f&66 feet msl 
Depth to (;rocndwater: Z42 feet TLX: Measured: 3/13/&3 
Bmdwater Elevatim 2 4  feet md 
Total W e l  Deptk EL5 feet bgs 
Well Screen: 95 to 125 feet bgs 

7% 
7 
X - 
2 

GEOLOGIC DESCRIPTION 

Surface condltlons: asphalt and gravel 

I offset due to underground obstruction at 4.5' 
bQ& 

Auger cutthgs 0-8': cobbly fill, cobbles 7-8 cm 
dia., clayey, sandy matrlx, moist, petroleum odor. 

Cuttings at 9.5': gray to dark gray clayey sand 
with gravel sized particles. 
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Sand: tan to yellow with green, very fine to fine, 
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moderately well-sorted, frequent gravel 4.4 
fragments, silty, clayey, wet. 
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EnSa fe/Allen 6 Hoshall 

Prole& ZtKE E - MviJ Base Charleston 
Lmtim G?a@.st? SC 
Started at 0Q20 on 10-12-Q5 
Cwnpleted at tll50n P16-95 

DrEng Method: 423'10 KS' W) HSA hfth spft spoon 
OFmg Company: A t h k  LhWg (SC cert #POI 
Geologist: P. Bayky 

Monitoring Well NBCE018002 

Cowdnates: 230754.476 37341291 N 
M a c e  E!evatiwr (32 feet ml 
TOC Elevatim 8.77 feet ml 
Depth to Grmdwatw. Z60 f& TOC Measured: 3/B/QS 
Groundwater Elevatim 177 feet 
TOW Well Deptk 125 feet bgs 
WeR Screen: 2.5 to 115 feet bgs 

W 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 5f - 
=I‘" < c n  '" M 2 

Surface conditions: asphalt and gravel. 

1 offset due to underground obstruction at 8' 
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EnSafe/Al/en 6; Hoshall 

Project: Z M  E - MvdSase Cnarleston 
Locatim Charkstw SC 
Started at 1130 on k7-7-94 
Completed at l31W m D-7-94 

Cklling Method: 4PS8lD (ZF'WJhlSA wiUl sprt spoon 

Monitoring Well NBCE021001 

Coordinates: 231770Z84 E, 377.65686 N 
Surface Elevation: 84 feetmd 

TOC Elevation: 828 feet msl 
Depth to Grandwater: 61%' feet TOC Measure& X)-P-Q3 
Grandwater Elevatjon: 0.96 feet msl 

Geologist: El Dotson We# Screen: 4.4 fo 1.1.4 feet fws - 

Y WELL DIAGRAM - 
GEOLOGIC DESCRIPTION C - I 

5 
W 

surtace conaltlons: sand blast grit. 



Page 1 of I 

EnSafe/Allen 6 Hoshall 

Project: Z W  E - Mvd Base Oaleston 
Locatiax  sfo on. SC 
Started at 14# m D-7-94 
Completed at 1500 m M-7-94 
Orlhg Method: 4.25" ID RF' CY7) NSA kdfh spFt spoon 
m g  Company Envirmtd T e b u W  andEnghe&g 
Geolcgist: K mtson 

Monitoring Hell NBCE021002 

Coor~ina tes: 23/7682872 37i727.3 N 
Surface Elevation: 7B0 feet msl 

TOC Ekvatim 1201 feet msl 
Oepth to (jrMndwatw 5 5 1  feet TOC Measured: 0-22-93 
Grcmdwater Elevatim 217 feet msl 
Total Well Depth: 14.3 f& bgs 
Wel Screen: 4.3 to M.3 feet bgs 

I 

sr 
'7 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION e - I 

5 
Surface conditions: sand blast grit. Hand auger 
samples: I' to 4'-- Sand: llght brown, medium. 

5- 1 85 0 A t  5', encountered fly ash and wood chlps. Wet. 

- 

10 

- 

15 2 100 0 

20- . 
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EnSa fe/Allen 6 Hoshall 

p r o w  .?WE- hbvdb2se mirksion 
Location: Charlestw SC 
Started at OBPD m X)-8-94 
Completed at 0850 tn 0-8-94 ] 

Monitoring Well NBCE021003 

coormtes: 2317575.44 E 3n6683 N 

Surface Elevation: 80 feet msl 

TOC Elevation: 1265 feef mi 
Depth to Grotndwatw. 592 feet TCK: Measured: 10-12-Q3 

lkUing Company: EhMimtd Tecjndogy mdi3@-e&~ Totd We! Depth I43 feet Lgs 
Geologist: B Dofson Wel Screen: 4.3 to W.3 f& bgs 

WELL DIAGRAM B 
4 

GEOLOGIC DESCRIPTION "" - 
2 

Surface condtions: Concrete and asphalt. 
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EnSafe/Allen h; HoshaN Monitoring Well NBCE023001 

Pro lect: Z M  E - hbvd Ease Charleston Coorchates: 231713681 Q 3?715505N 

Location: Cha-kstrn SC Sutace Elevatim 92 feet msl 
Started at Ii30 cn D-17-95 TOC Uevatim 889 f e t  msl 
Completed at MEon et7-95 Oepth to  Grandwater: 627 feel TOC Measmd: 3/13/96 

Draig Method: 4.25'D fl5'W)ffiA iriih Wt spoon Growtdwater mvatiwr. 26'2 feet md 
&Eng Company: A f b k  CWrng (SC cwt #PK)) Total Wel Depth: l2.5 f& bgs 
Geologist: t? Bayky WeU Screen: 25 to 115 feet bgs 

W 
F 

W Q l  DIAGRAM 
w 

GEOLOGIC DESCRIPTION ;r - 
5 

Surface conditions: asphalt street. 

to fine sand, some silt, soft to firm, plasUc, wet. 

Page 1 of 1 



EnSafe/Allen 6; Hoshall Monitoring Well NBCE02301D 

GEOLOGIC DESCRIPTION 

15-17', llght brown, very flne to flne sand, 
well-sorted, wet: only changes noted below. 

19-20': light orange to tan wlth white sand, some 
gray clay pods of  medlum plasticity, wet. 

Page I of 5 



Monitoring Well NBCE02301D 

Proiect: Z#E E - MvdBase Chakston 
Location: Charlestm SC 
Started at K120 on POP95 
Completed at 1UO on 12-03-Q5 
tkZling Method Rotasgn'c I&S'W CZ@A 38" ID corilg bif) 

Ormg Company: Mace  Enwkmmta (SC Cert #889! 

Geologist ZKafka 

~oorcimtes: 231713272 E, 377~69.3~ N 
Surface Elevatim U l e t  msl 

TOC Elevatim 804 feet msl 
Oepth to Grouldwalw: a59 feel T(X: Measured: 3/a/96 
Grwndwatef Elevatim 245 feet msl 
Totd We# Depth: 3Z1 feet bgs 
Well Screen: 272 to 3E6 feet bgs 

W 
'F 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION - - 

L n C O  w cn 
zU-21 : orange to orown-orange, low to medrum 
plasticity gray ctay. 

21-23': color grades to white wlth orange/tan 
patches and back to orange, some ctay. 

23-24.5': white to llght gray, no fines; clayey in 

0.8' wlth some shell hash: all saturated. 

- medium shell hash -- dewatered marsh clay 

Page 2 of 5 



Monitoring Well NBCE02301D 

Project: Z M  E - Mvd Base Q1&ston 
Locaiim Ch&esim SC 
Started at X320 on E M 9 5  
Ccmpleied at la0 on 12-03-95 
Ormg Method: Rotas& (65'0 ws& 38"D COT@ bitl 
DrBng Company: A B m  Enw?cmmia (SC Cert #!Mi?) 
Geologist: f; Kafka 

Cowdna t es: 231713272 E; 3nt69.39 N 
Surface Ekvatiorr Q2 f& msl 
TOC Ekvatim 5104 feet msl 
Depth to Grmdwatw. E5CJ feet TOC Measured: 3/13/LX 
Grwndwater Ekvatlon: 245 feet msi 
Total We! Depth: 37.1 f& bgs 
Well Screen: 272 io 3156 feet bgs 

7 WELL DIAGRAM 

GEOLOGIC DESCRIPTION ;r - 

Clay: dark gray, sllty. high plasticity, with very 
fine to flne, gray , thin, distinct sand 
lenses/strfngers throughout, wet. 

Clay: dark gray to green-gray, sflty, stiff, very 
flne to fine sand in thin laminae and partings 
throughout; higher sand content of 20-252 at 
42.5-42.8', 25-304: at 49-50'. 

Clay: as above with black silty laminae and 
Partings, trace very flne gray sand in partings. 

Page 3 of 5 
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EnSafe/Al/en 6 Hoshall 

Proiect: ZCWE-k9vd&se Cbarksfon 
LocaUm Wwkstm SC 
Statted at tU20 on Pa?-95 
Completed at 1\30 an H 3 - S  
IJrllmg Method: Rotascnic cam 38"D mti?giYd 
Orlting Company: Mace E n v r i m t d  ISC &t W89I 
Geologist: T K&a 

Monitoring Well NBCE02301D 

Coordnates 23171327215 377l6Q.39 N 
Surf ace Elevation: 82 f& msl 
TOC Elevatim 804 feet msl 
Cepth to  Gromdwater: 859 feet TLX: Measured: 3/13/96 
Gru~ndwater Elevatiwr 245feet msl 
Total Well Depthr 37.1 feet bgs 
Well Screen: 272 to 366 feet bgs 

T WELL DIAGRAM 

GEOLOGIC DESCRIPTION C - 
2 

Clay: as above with very fine to fine sand In 
very few partings. 

Clay: as above, no sand in matrix or evident as 
partings or lenses. 
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EnSa fe/Allen 6 Hoshall 

P r o m  Z M  E- t&vdBase Charleston 
Locatim Ctwkstm SC 
Started at KI20 on ECP-95 
Completed at If30 on N3-95 

Ormg Method: Rotas& (ES'CW3 38"D cmirg Lr'U 
Drhg Company: MaflceEn@mtd (SCCerf #891 
Gedogist: T: Kafka 

Monitoring Well NBCE02301D 

Coordinates: 231713272 '2 377169.39 N 
Surface Elevatim U feet msl 
TOC Elevation: 5104 feet msl 
Depth to Gromdwater 859 feet TCJC Measwed 3/WM 
Growldwater Elevation: 245 feet msl 
Total Well Depth: 3%1 feet bgs 
We! Screen: 272 to 366 feet bgs - 

B + 
GEOLOGIC DESCRIPTION 

- - 
3 
W 

85 12 100 0 758 
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EnSa fe/Allen 6; HoshaN 

Project: Z M  E-- AbvdBafe Charleston 
Location: tXu7estm SC 
Started at WA m D-8-93 
Completed at WA m D-B-83 

DrMg Method: 425'10 KF' CD) H3l htth sprt spoon 
Ciiing Company. E n v k m t d  T m c r g y  ad Testiig 
Geologist: ~3 Dotson 

Monitoring Well NBCE025001 

Coordiwtes: 231688GS E, 376624.45 N 
Surface Elevation: QO feetrnsl 
TOC Elevation: 890 feet msl 
Depth to Grmdwater: 891 feet TCC Measured: 3/13/96 
Groundwater Elevation: -0.01 feet msl 
Total WeW Depth: 14.0 &t Lgs 
Wel Screen: 4.0 to 14.0 feet Dgs 

W 
F 

WELL DIAGRAM 
4 

GEOLOGIC DESCRIPTION 
- - 
9 

R 

Surface conditions: Asphalt. 

- 

5- I 85 0 

- 

- 

10 2 100 0 
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1 5 -  3 66 0 
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EnSafe/A//en 6 Hoshall Monitoring Well NBCE025002 I 

Proiect: Z W  E - AhvdSase Dxkston 
Locatim D&?ston, SC 
Started at t4D on ID-8-Q-3 
Cof@eted at 1515on kF8-9.3 

DrlFing 
Drlrvlg Company: E n M i m t a  Tednology a d  Engi3eeri1.g 
Geologist: & Dolson 

Coarcfula t es: 2316776'20 E 37652263 N 

Suriace Elevatim feef mi 
TOC Elevatim a90 feet msi 
Depth to Gromdwater, 588 feet TaC Measweck 3/13/96 
Mrmdwater Ekvation: 302 feet msl 
Total We! Oeptfi: 14.4 feet bgs 
Well Screen: 4.4 to 14.4 feet &IS 

* w  

i5 I7m ffl bC Ln 

B 
e - - 
3 

GEOLOGIC DESCRIPTION 

Surface conditions: Asphalt and concrete. 

WEU- DIAGRAM 
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EnSafe/A/len 6 Hosha// 

Proiect: ZWE-hcavalBaseLXa&sfon 
Locatim CWkstm SC 
Started at k73U on 2-2-96 
C~mpleted at IUO on 2-2-96 

miling Method: 4.25'10 K5'mIHSA kith spft w o n  
OWng Company: Amtic a-d~rg (SCwt  IPD! 
Geologist: R B&the 

Monitoring Well NBCE025004 

Coordinates: 2316564.77E. 37653343 N 
Surface Elevation Q5 feet msl 

TM= Elevation 841 feet msl 
Depth to Grocndwater: 672 feet TOC Measwect: 3/B/96 
Groundwater Elevation' 269 fet msl 
Total W e i  Depth: 8 5  feet bgs 

We% Screm 35 to E5 feet &7s 

I! - - 
3 
W 

55 

.? 

5 

2 

GEOLOGIC DESCRIPTION 

Surface condltlons: asphalt 

Sand: tan to yellow-brown, fine to medlurn, clean, 
dry to moist--fill sand. 

----3.6 

Sand: as above becoming brown-tan with rust, 
medium to coarse, saturated at 9.3'. 
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EnSafe/Allen 6; Hoshall 

Ro'W Z M E  - hgva'&se Qlarleston 
Locatim C7wk?stm SC 
Started at OM0 w, 1k.95 
Completed at 1120 cn 1I-20-85 

[kAing Methoct: 4 S I D  (7.FCa) M A  Mh spk? spoon 
Ormg Company: A t l a r k  D#ng /SC mt IPD) 
Geologist: K Byhe 

Monitoring Well NBCE053001 

Cowdiites: 231706t78 E, 3776.5949 N 
Surface Elevation: 89 feet msl 

TOG Elevation: 876 feet msl 
Depth to Gromdwater. ZO8 feet TOC Measured: 3/#/96 
Grwndwatw Elevation 268 f ~ e t  msl 
Total Well Depth: 125 fed bgs 
Wel Screen: 25 to 115 feet bgs 

Q 
B 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION - - 

2 
Surface condltlons: asphalt 

- 

5- 

- 1 65 0 

- 

- 2 60 0 10- 

- 

- 3 40 0 

15- 

20 - 
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EnSafe/Al/en 6; Hoshall 

Project Z M  E - Mvd Base &ahston 
Location: Cha-ks fg  SC 
Stwted at P45 on 69-525 
Completed at 1345 on II-9-Q5 

mlhg ~ e h o d :  4S'D K5' X!! h5.4 wifh wit spoon 
Drlhg Carpany: A t l a &  Mng ISC cert IPD) 
Ged@t: 8. W h e  

Monitoring Well NBCE054001 

~owd~lates: 23177.33.352 377737.47 N 
Suface Elevation: 138 feet mJ 

TOE Elemtiax 865 feet rns' 
Oepth to Grmdwater: ZBQ feet 7tX: Measured: 3/13/96 
Groundwater Elevation 176 feet msl 
Total Wen Deptk E5 f& bgs 
WeY Saem 2.5 to 115 f& bgs 

H WELL DIAGRAM - 
GEOLOGIC DESCRIPTION - - I 

2 
Surface conditions: gravel 

-F 

5- 
ottled black clay, large quartz cobbles, 

- 1 45 0 

- 

ts from 0 0.5', firm, motst to wet, 
rk brown sand interbedded 

lo-- - 2 100 0 

- 

- 3 100 0 
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EnSafe/Allen 6; Hoshall 

Project Z@E E - #a& Base &&ston 
Locatim C h k s t c q  SC 
Started at XKXl cn 1i-9-95 
Completed at 1640 cn tf-9-95 

DrRg Method: 4.25'D (?'.F'#)hSA Mh spH spoon 
Drihg Company: AiYmtic LWhg ISC cert XPD) 
Geologist: EZ Blythe 

Monitoring Well NBCE054002 

Cmdinates: 23Vi78.56E 377i32Z07 N 
Surface Elevatim 56 feet msl 

TOC Oevatlm BQ feet msl 
Depth to Gromdwater: 667 feef TCX: Measured: 3/13/% 
Groundwater Elevation: L43 feet msl 
Totd WeU Depth: E5feet bgs 
Well Screen 25 to 115 feet bgs 

0 '' ? WELL DIAGRAM - 
GEOLOGIC DESCRIPTION - - I 

2 
Surface conditions: gravel 

- 
5- 

- 1 100 0 

- 

10 2 75 0 

- 

- 3 100 0 

IS- . 

20- 
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EnSa fe/A//en 6 Hoshall 

Project: ZC)\E E - hQvd Base Cbrkston 
Location: Cha&tcq SC 
Started at 0830 on 1f-4-95 
Completed at t?20 on If-9-~35 

Drlling Method: 425" ID R6' WIHSA hfth sprt w o n  
&King Company AtQnk  CLJ6ng (SCcert #Pi51 
Geciogist B Hyfhe 

Monitoring Well NBCE054003 

Coordnates: 231763a3.3 i5 37770280 N 
Swface Uevatim 80 feet mJ 

TOC Elevatiw a43 f e t  msl 
Depth t o  Grocndwater: 870 feet TO2 Measwed: 3/13/gS 
Grmdwater Elevation: 173 feet msl 
Total We! Depth: f3.5 feet bgs 
Wel Screen: 3.5 fa 125 f& bgs 

9 
7 

WELL DIAGRAM - 
4 

GEOLOGIC DESCRIPTION - - 
3 

Surface conditions: gravel 

- 
5- 

A 1 33 0 

- 
Clay: as above grading Into brown peat at 0'. 
soft to firm, moist to wet. 

- 2 !00 0 
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EnSafe/Allen 6 Hoshall 

Project: ZCW E - Mvd Base Gbartestcm 
Location: Gh&?stm SC 
Started at K115on XFII-95 , 

Completed at 1435 on 10-fl-95 

0rmg ~ethod: 425" I .  (7;s' W} HSA with spft spoon 
D r k g  Company: Atlantic Dm lSCcwt #PD) 
Geologist' 1 Kafka 

Monitoring Well NBCE063001 

Coordinates: 2316987.09 E 37714376 N 
W a c e  Elevation: Q4 feet msl 
f OC Elevation: 904 feet msl 
Depth to Grocndwatw: 6.50 fed TCX: Measwe& 3//3/B 
Grwndwater Elevation: 2% feet msl 
Total We! Depth: l3 feet bgs 
WeY Screen: 30 to 120 feet bgs 

p WELL DIAGRAM 

GEOLOGIC DESCRIPTION c - 
3 
W 

n 

Surface conditions: asphalt road 

2 offsets due to concrete obstructions at 7.5' 

5- 
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- 1 50 0 
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- 2 75 0 
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EnSafe/Allen 6 Hushall 

P r o m  Z M E  - hQvdElase Chartston 
Location: CharEestcn, SC 
Staried at 15W a7 IO-XF-95 
Completed a t  1640 m X3-PQ5 
IMng Method 4.25'10 IT.S'W)h!SA hfth spft spoon 
Drlting Company. ALlantk CWFng (SCcert iPl2KII 
Geologist: P. Bayky 

Monitoring Well NBCE063002 

Coordinates: 23l7Os5:&2 37fI77.51 N 
Surface Elevation 511 feel msl 

TOC Etevatim 872 f ~ t  msl 
Depth to Grcnndwater: BIS feef T'X Measured: 3/L3/# 
Grolndwater Elevation: 254 feet ms! 
Totd We1 Oeph L3 feet bgs 
Well Screen: 30 fo BO f& bgs 

Ti 
7 

WELL DIAGRAM 

GEOLOGIC DESCRlPTION 
5: - 
5 R 

Surface conditions: asphalt road 

- 
5- 

- 1 00 0 
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10 2 75 0 
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EnSafe/A//en 6; Hoshall 

R0.W ZCM E - & ~ i B a e  Charle5ton 
Location: LXaik5im SC 
Started at KX70 cn P-7-95 
Completed at 1150 on P-7-E 
~rmg ~ethoa 4.25'10 (ZS1WW)HSA Mh spft spoon 
Cfmg Company: A t h &  Dihg ISC cert #EX7 
Geologist: 61 EUyfhe 

Monitoring Well NBCE065001 

Cowdinates: 2317- E, 37725657 N 
Suface Elevatim Zl feet msl 

TM: Elevation: 632 feet msl 
Depth to Gromdwat~ 278 feet T0C Measured: 3//3/96 
Grmdwater Uevatiwe 4.14 feet msl 
Total Well Depth: 125 feel bgs 
We! Screerc 25 to 115 feet bgs 

53 
U - 2 F W E ! L  DIAGRAM 

* 
GEOLOGIC DESCRIPTION - - 

5 
n 

Surface conditions: concrete walk 

- 

5- 

- ! 60 0 

-- 

10 2 85 0 
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EnSa fe/A/len 6; Hoshall 

Project: ZtKE E - hbvat Base Lhakston 
Location CWstcn .  SC 
Stwted at 13-39 rn P-7-95 
Cwrrpleted at E k ?  m f2-7-Q5 
Drlfvlg Method: 427'10 KG'CD)HSA Mh spFt spoon 
Orkg Company: A M b i c  IkW (SC cert #QO) 
Geologist: R Bythe 

Monitoring Well NBCE065002 

~owciixtes: 2317~4,05~, 3 n ~ 8  N 
Surface Elevation 73 feet msl 

TOC Elevation: ZB feet msl 
Depth to Gromdwatw: 379 f&d T K  Measured: 3/13/96 
Groundwater Elevation: 337 f e t  ml 
Totd We# DepW Q5 feet bgs 
We# Screen' 25 to 115 feet bgs 

WELL OIAGRAM 

GEOLOEIC DESCRIPTION e - 
X 

G W 

Surface conditions: concrete walk 
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EnSafe/Alien 6; Hoshall 

Project ZCME - P&WBase Uwieston 
Locatiorr CharkstcnSC 
Started at MfS on f326-G.5 
Ccmpleted at 1200 on 10-26-95 
DrWg Method: 4.25'10 (7.5" #I HSA kith spCt spoon 
Drag Company A&& D-&g (SC cerf XPD) 
Gedogist T, Kafka 

Monitoring Well NBCE065003 

CoorcEna tes: 23174693I 2 377It229 N 
Svface Elevation: 83 M msl 

TOC Elevatim &I5 fed msl 
Depth to Gromdwater: 265 f& TGC Measured: 3/13/96 
Graxrdwater Elevation: 5.50 feet msl 
Totd We# Depth: E5 feet bgs 
We! Screen: 25 to 115 feet bgs 

W 
F WELL DIAGRAM w 

GEOLOGIC DESCRlPnON X - 
V) M 2 n 

Surface conditfons: concrete lot. 
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EnSa fe/Allen 6 Hoshall 

Project: Z M  E - kvdBase CJmleston 
Location: C h x k s t g  SC 
Started at K 5 5  on Kl-18-95 
Completed at t/40 on D-23-Q5 

OrKBlg Method: 4 3 . D  RF'CKdHSA withspit spoon 
Drikng Company: A t h k  Ddfng (SC oert dr12h3.1 
Gedcgist: % Kafka 

Monitoring Well NBCE065004 

Coordna t es: 2317441143 g 37'7076.90 N 
Swface Elevation 83 feet msl 

TOC Uevatim &I/  feet msl 
Depth to  Grmdwater. 2 2  feet TOC Measured: 3/B/B 
Grmdwatw Elevation: 599 feet msl 
Total Well Depth: 125 feet bgs 
W e l  Screen: 25 to 115 f ed  bgs 

W 
P 

WELL DIAGRAM w 
GEOLOGIC DESCRIPTION e - 

2 
n 

Surface condrtions: concrete pad 
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EnSafe/A//en & Hoshall Monitoring Well NBCE06504D 

GEOLOGIC DESCRIPTION 

Page I of 3 



EnSa fe/A//en & Hoshall Monitoring Well IVBCE06504D 

GEOLOGIC ESCRIPTION 
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EnSafe/A/len 6 Hoshall 

Prokct: Z M E  - mvdE3se U?arieston 
Location: Charlestcu? SC 
Started at 13a7 on /0-26-G5 
Cwnpleted at 1500 a7 M-26-95 

aKig Method: 4.25'iD 17.S'ml M A  kilh sprt spoon 
DrWg Campany: Atlantic DEng (SC cert #.PO) 
Geologist: %K&a 

Monitoring Well NBCE065005 

Coorchates: 231741239 6 37716228 N 
Swface  levat ti^ 8.5 feef mJ 

TOC Revation: &I22 feet msl 
Depth t o  Grcxndwater. 548 feet TOC Meas~ed: 3/13/96 
Grandwater Elevation: 274 fed msl 
Total Well Deptk 125 feet bgs 
Wel Screen 25 to lL5 feef bgs 

t 

% 
F WELL DIAGRAM 

GEOLOGIC DESCRIPTION a= - 
4 

Surface condftlons: concrete alleyway. 
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- 2 I00 0 
10- 

- 

- 3 100 0 

15- 

20- 



Page 1 of 1 

EnSa fe/Al/en 6 Hoshall 

Project: Z W E  - MvdBase awfeston 
Locatim Dm&stm SC 
Stated at 0905m E7-95 
Completed at 1300 on IF-7-85 
Dung Method 42SD (Z5"CO)HSA Mth spH spoon 
Dmg Company. A t h t i c  Dihg (SC cert #PO) 
Geologist: X Kafha 

Monitoring Well NBCE065006 

Coordinates: 231740243 E, 377i243.38 N 
Suriace Elevatim &3 feet msl 

TOC Elevatlm 802 f& msl 
Depth to Grandwater. 527 f& KC Measwed: 3/#/96 
Grwndwater Ekvalim 273feef msl 
Totd We! Oeptk 125 feet bgs 
WeW Screen: 25 to tL5 feet bgs 

' 

F WELL DIAGRAM - 
GEOLOGIC OESCWPTION - - 

WJ U V ,  rn 2 n 

Surface conditions: asphalt drive. 

- 
5- 

- 

- 

10- 
- 2 100 1.8 

- 

- 
intermixed throughout; Oily pods throughout. 

15- 

20- 
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EnSa fe/Allen 6 Hoshall 

Proiect: Z M E  - &W&se f3a&sfon 
Locatlwr Dmkstm SC 
Started at 0900 m eIf-86 
Completed at 1030 on 9-II-B 

Baing Method: 425'10 KS'#.NSA lriih Spn spoon 
DrMg Company: A h k  D&g ECY PIO) 
Geologist: cI Cooey 

Monitoring Well NBCE065007 

Coordmtes 23174QZ72 E, 377'05581 N 
Surface Elevatim 86 feet mJ 
TOC ~ ~ ~ v a t i m :  831 f e t  msl 
Depth to Gromdwater. 283 feet TOC Measured: #/l6./M 
Grandwater Elevation: 548 feet msl 
Totd We! aepthr LU feet bgs 
We1 Screen: 3.3 to E.3 feet bgs 

a 
7 

W U - L  DIAGRAM 

GEOLOGIC DESCRIPTION x! - 

Surface conditions: Asphalt. 

- 

5- 
-- 1 100 
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10 2 100 

10.0 to 13.0 ft. 
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EnSafe/Allen 6; Hoshall 

P r o w  ZCKE E - k v d  Base Uwkston 
Locatim Lhalestcn, SC 
Started at 1M on etl-96 
Completed at 1225 on 9-1l-96 

Drlfslg Me tho& 4.23'10 (T;Bv W) M A  Mh sprt spoon 
Driiing Company A U a k  LMng 6S.C# P a  
Geologist: cl Caoey 

Monitoring Well NBCE065008 

Coordinates 231740786 E, 377@Q95N 
Surface &vation: 83 feet msl 
TOC Elevation: ZQQ feet msl 
Depth to Gromdwater: 372 feet TOL: Measured k7/16/96 
Grwndwatw Elevation: 427 feet msl 
Tota! Wel l  OepVI: 14.5 feteetbgs 
We! Screen: 4.5 to 135 feet bgs 

5' 
B 

WELL DIAGRAM 
d 

GEOLOGIC DESCRIPTION C - 
n 

Surface conditlons: Asphalt. 

3 

Creosote odor in cuttings. 

- 
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EnSa fe/A/len 6 Hoshall 

Project Z N E  - hbvd3ase M s t m  
Location: W k s t c v 7  SC 
Stated at #50 m KI-UFS 
Completed at 1420 on D-05-95 

DrMg Method: 4.25'10 17.9' #) HSA h#h @t 
iNng Company: AfiBnbk (SCct?ft #PD) 
Geologist' X Kafka 

Monitoring Well NBCE067001 

Coordhates: 2316m..86 E, 37638352 N 
Suface Oevatim 81 feet ms/ 

TOC Elevation: 891 feef msl 
Depth to Growidwater: 8B feet T7C Measured: 3/&3/. 
Grcmclwatw Elevation: 272 feet md 
Totd W e n  Depth: 1-27 feet bgs 
We! Screen: 33 to IW feet bgs 

WELL DIAGRAM 

- 
a 

a 
W 

GEOLOGIC OESCFUF'TTON 

Surface condlilons: concrete foundatlon Inside 
Bldg. 3. 

W 
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Flowlng sands on auger and in borehole from . . 
8-14'. No further spllt spoons attempted. 

Well constructed wlth polnted well cap on 
bottom. 
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EnSafe/Allen 6; Hoshall 

Project: Z W  E - h$vd&se Cha&stw, 
Location: CYWestg SC 
Started at P20 m K)-17-95 
Cmpleted at 1420 oo 10-17-95 
Ormng Meihod: 425'10 (ZS'WINSA Mh spft spoon 
Ori!Ing Company: A t h t k  Dgng ISC c ~ v t  PPD) 

.Ge~logist: 1 Kafka 

L 

Monitoring Well NBCE067002 

Cowdkra ter 23FI74.462 377LP423 N 
Surface Elevation: SO feet md 

TOC Elevatiwt: 874 feet msl 
Depth to Grmdwater: 868 feet T i  Measured: 3/,!?/iE 
(jrwndwatw Elevation: 2m fwt msl 
Total Well Depth: IS feet bgs 
Well Sueen: 30 to t20 feet bgs 

W 
7 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION a i  - 
2 

Surface conditions: asphalt road 
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EnSa fe/A//en 6 Hoshall 

Project: Z M E  - &@Base Charkstw, 
Location: Charlestcw? SC 
Started at K755 on KI-25-95 
Conpkted at P15 m 10-35-95 
OrUing Method: 4.25"ID (ZG'Ck51E.4 rlith spft spoon 
DrAg Company: A t l n k  Ddfng (SC cevt XPk3.l 
Geol~Qst: % Kafka 

Monitoring Well NBCE070001 

Coordinates: 23Ei37.46 E 37667Z52 N 
Surface Elevation: 510 feet md 

TOC Efevatim 88.2 feet msl 
Depth to GrMndwater: a2l feet TOC Measured: 3/B/M 
Groundwater Elevation: 261 feet msl 
Totd Wel l  Depth f25feetbgs 
Well Screen: 25fo l l 5 f ~ t  bgs 

Q 
F 

WELL DIAGRAM 
C 

GEOLOGIC DESCRIPTION C - 
9 

Surface condltons: concrete 

flne to fine for 



EnSa fe/Allen 6 Hoshali Monitoring Well NBCE07001D 

GEOLOGIC DESCRIPTION 

Color change to brown-orange. 

Color change to medium brown with orange. 

Page 1 of 2 
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EnSa fe/Al/en 6 Hoshall 

Project: ZCW E - hgvd Base &fk?ston 

Location: CXwkstg SC 
Started at 1315 m 1-D-96 
Cmpkted at 1445m I-X)-96 
OrRg Metho& Rotas& (65' C X l  cashg 3810 corngtr'tl 
DrMg Company: Akance Envkmfd fSC CwtX BBS) 
Geol~gist: T. Kafka 

Monitoring Well NBCE0700aID 

Coordinates: 231658298 E, 37667333 N 
Surface Elevatim 90 feet msl 

TOC Elevatim 876 feet msl 
Depth to Gromdwater. 62/f feet RX: Measured: 3/U/96 
GrDundwater Elevation: 255 feet msl 
Total Welf Depth: 3.31 feet bgs 
Well Screen: 231 to 326 feet bgs 

a 
F 

WELL DIAGRAM 
C 

GEOLOGIC DESCRIPTION .+- - 
2 

25 3 fOO 0 

30- 

I 
35 4 100 0 

trace very fine to  flne sand, mofst to  

40- 

wet--Ashley Formation. I 



Page I of l 

EnSa fe/Allen 6; Hoshall 

Project: Z M  E - ht3vdBase QMrkston 
Location: Charlesfg SC 
Started at l.33 cn 8325-95 
Completed at 1450 a7 X)-595 
Ormg Method 427'1D 1DS' CXl HSA kith spft spom 
Ormg Company. Atbt ic  LMkg (SC cut IPD) 
Geologist 1 Kafka 

Monitoring Well NBCE070002 

Coordinates: 231655XBO E 37666QP N 
Wace Elevatim 89 f& msl 

TOC Watlon: 868 feet mrl 
Depth to Grmdwater: 814 feet TOC Measwed: 3/13/M 
Grmdwatw Elevation 254 feet msl 
Total Wel Depth: 85 feet bQs 
Wd Screen: 25 to 1115 feet bgs 

'3 
B 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION .A- - 

Ei 
n 

Surface condltons: concrete 

- 
5- 

- 1 100 0 

- 

10- 
- 2 too 0 

- ..,. . .  . .. . .. ... . Sand: tan to light gray, very flne to fine, . . ..'.. ,...,. 
, .. . .. . . .  
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EnSa fe/Al/en 6; HoshaN 

Project: Z W E  - hbvdBase Charleston 
Location: cmksta?, SC 
Stwted at 1455 m P+B 
Cmpleted at 1620 on 12-5-E 

OrMg Method: 4.25'113 KS' W) NSA Mh spH spoon 
Drhg Company. Atbrltic Dihg (SC cerf BQOj 
Geologist: El BJVthe 

Monitoring Well NBCE083001 

Coordinates: 23174453E 3754453 N 
Surface Elevation- 88 feet 
TOC Elevation: 970 feet msl 
Depth to Gromdwater: 6-35 feet TIX: MeasUEct: 3/13/M 
Grandwater Elevation 335 f e t  msl 
Total Wel l  Depth: E5 feet bgs 
Wd Screen 25 to IE feet bgs 

7z 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 
% - 

cn a m  ac Ei 
Surface condttons: asphalt and gravel. 

- 
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- 1 80 0 
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EnSa fe/Allen 6 Hushall 

Project Z M  E - MvdSase Charleston 
Location: Q'wlesfw SC 
Started at I350 on 12-IB-S5 
Cmpkted at 1520 on FIB-Q.5 
M n g  Method: 4 X l D  I7;S'W)HSA with @t spoon 
m g  Company: Atgnk DJrrQ (SC mt #PDI 
Geologist: El i 3 y k  

Monitoring Well NBCE083002 

Coordinates 2317522SO E, 3754- N 
Surface Elevatjon: QZ feet msl 

TOC Elevation: EtOB feet msl 
Depth to Grcnndwater: ZBI feet TCC Measurect: 3/U/m 
Groundwater Elevation: L27 feet msl 
Totd Wel l  Depth: t22 feet bgs 
WeY Screw 2 2  to I@ feet bgs 

a 
f 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 
;r - 
5 

Surface condltlons: asphalt and gravel in front 
of bay door at Bldg. Q. 
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) Monitoring Well NBCE084001 
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EnSa fe/Allen 6 Hushall 

Project Z Z M  E - &vdBase CXatieston 
Location: C%rkstm SC 
Started at 1345 0n i2-6-95 
Completed at XSlO on 12-6-95 
[klfng Method: 42S'm (7;F'm) hSA hh!h spH spoon 
Orlling Company: A t h k  Ckgng (SC cwt #12101 
Geologist: K Bythe 

Monitoring Well NBCE084002 

Cmcfinates: 231733532 32 37558260 N 
M a c e  Uevatiorr 59 feet msl 

TOG f3evaticn: 9.71 feet msl 
Depth t o  Gromdwatw. 60 feet TOC Measurea 3/B/# 
Grwndwater Elevation: 36l f e d  msl 
Totd Hell Depth: 125feet bgs 
We# Swem 25 to 115 feet bgs 

3 
B 

WELL DIAGRAM - 
8 I GEOLOGIC DESCRIPTION *- - 

C O Q V J C O  x a 2 - 

Surface conditons: asphalt and gravel. 
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EnSa fe/Allen & Hoshall 

Project Z W  E - hbvd Base QMrkston 
Locaticn Clwkstcq SC 
Started at 1305 on D-II-S 
Completed at 1430 on #7-II-G5 

Ormg Method: 427'113 (72-7' #I HSA Mtf ,  sprt spoon 
Orlrng Company: AM& DRng ISC mf #PD) 
Geologist: P. B y k y  

B 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION z= - 
3 W 

Surface conditions: asphalt parklng lot. 

No recovery In 4.5-8.5' sample; Auger cuttings 
consist of marsh clay over that interval. 

Monitoring Well NBCE097001 

Coordinates: 231859542 Z 3f546E.W N 
Swface Elevation: 88 feet mrl 

TOE Elevation: a66 feet msl 
Oepth to  Grmdwater. 394 fed TOC Measured: -3/13/# 
Grcundwater Elevation' 4.72 feet msl 
Tow Well Depth: El feef bgs 
Wel Screw: 31 to 121 feet bgs 

I 



Monitoring Well NBCE100001 



Monitoring Well NBCE102001 

Project Z W  E - AbvdBase CY?arkton 
Locatim Ch&@stm SC 
Started at 1530 on 2-t-56 
Completed at 1640 cn 2-l-S6 

OTKmg Mebod: 4.25'127 K5' W) HS4 h#th spTt spoon 
m g  Company: A h &  Lkfiig (SC c e t  #PD) 
Geologist: f3 W h e  

Coordnates: 2 3 ~ 2 3 7 ~  E 37484697 N 
Swface Elevatiorr. 89 feet mJ 

TOC Elevation: 882 f& msl 
Depth to Qomdwater: 4.21 feet TiX Measwed: 3/13/56 
Grwndwater Elevation: 4.67 feet msl 
Totd Well Depth: &5 feet @s 
WeW Screerr 25 to lL5 feet bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 
E - - 

Surface conditions: concrete Inside Bldg. 79. 

-- 

5- 

- 1 QO 0 

- 

high plastldty, soft, moist to wet. 

10 2 100 0 

- 

- 3 100 0 

15- 
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Whlle extradlng augers, oily sheen evident from 
5-15: 
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EnSafe/Allen 6 Hoshall 
. 

Probt: Z M E  - l\BW&se Uwkston 
Location: CEvkstm SC 
Started at M150n KI-3-95 
Completed at 1650 WI Kf-SQ5 

Drllng ~ e t h o d :  4.2~113 IZS' W) MA hm SPY spoon 
OrWg Company. At&& CTfiag ( S C w t  #PO) 
Geologist: d Mfms 

Monitoring Well NBCE106001 

Coordinates: 232034a43 E, 373726.32 N 
Surface flevatim 89 feet msl 
TOC Elevatim 1140 feet mst 
Depth t o  Gromdwater: D28 l e t  TCC Measwed: 3/l3/&3 
Groundwater Elevatim 112 feet msl 
Totd W e l  Depth: flfeetbgs 
Wea Screen: Z0 to BO feel bgs 

GEOLOGIC DESCRIPTION 

2303 crw m w! 

Surface conditions: asphalt and gravel 

7- 

5- 

1 50 0 

- 

10- 
2 60 0 

- 

15- 
- 4 80 0 

20- 

Q 
m 
U 
v 
C 
IU 





Page 2 of 2 

EnSafe/Allen & Hoshall 

P r o w  ZCKE E - hQvdBase Umlesfon 
Location: Barfestrn SC 
Started at 1440 rn P-Ok9.5 
Completed at f655 on P-OF95 
Wng Method: Rotasm (&6' W Ca5* 38"ID CWirg Eit) 
Ormg Company: AKme Env3-mtd ISC CerML 883) 
Geologist: P. Bayky 

Monitoring Well NBCE10601D 

Cmdinates: 232033I04 E 37371139 N 
Swface E)evation: B5 feet mJ 
f OC Elevation: XZQ2 feet msl 
Depth to  Grorndwater: Q72 feet Ta: M e a s ~ d  3/13/# 
Grandwater Ebvatim 120 feet msl 
Total Wd Deptk 329 feet bgs 
Well Screen: 23 to 324 feel bgs 

H B L  DIAGRAM 

GEOLOGIC DESCRIPTION 
X - 
3 
W 

dtssemlnated PO4 nodules, soft to firm, plasttc, 

Lag deposit at 31.8-32.5': oyster shells, matrix 
supported in sandy silt as above. 

Silt: olive-brown, clayey, trace very fine sand, 

I 

40- 
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EnSafe/Allen 6; Hushall 

Proiect: Z M E  -1WvdL3a.w Dm-keston 
Locatim c 3 a d ~ s t c n  SC 
S taried at #5 m k25-96 
Ccmpleted at 16/5 on +2+B 

Or26ng Method 4 3 ' D  (7.6' CW3) HSA kith spFt spoon 
DrWg Company Atla-!tic Diing (SC aevt #QO) 
Geologist R Slyihp 

I 
Monitoring Well NBCE145001 

Coordnates 23@04137E 375424.22 N 
M a c e  Elevatlm a7feet ml 

TOC Uevatim a63 f e t  msl 
Depth to Gromdwater: 388 feet TOC Measwed: 3/f3/96 
Groundwater Elevatim 4.75feetmsl 
Total WeR: Deptk 120 feet bgs 
Wen Screen: 20 to 110 feet bgs 

GEOLOGIC DESCRIPTION 

Surface conditions: asphalt 

?% 
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WELL DIAGRAM 
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EnSa f e/Allen 6 Hoshall Monitoring Well NBCE14501D 

GEOLOGIC DESCRIPTION 
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EnSa fe/Allen 6 Hoshall Monitoring Well NBCE1450'lD 
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EnSafe/Allen 6; Hoshall 

Proiect Z W E  - h(3M'Base CXa&ston 
Location: GWlestm SC 
Started at K3KI on 1-25443 
Completed at 1150 on 1-25-516 

Monitoring Well NBCE145002 

Coordinats 23IB041B.4 E, 3753166351N 
Surface Elevation: a5 feet msl 
TOC EIevatim 8.52 feef m .  
Depth to Gfomdwater: 3 d  feet TCX: Measured: 3/a/AS 

Orlhg Conpany: A f h t i c  CMng (SC cevt #2101 
Gedogist: B. Blyihe 

Total Wen Deptk 120 f& bgs 
We! Screen: 20 to 110 fed @ 

d 
-3 
7 
52 - 
2 

GEOLOGIC DESCRImION 

Surface condltions: asphalt 

W E U .  DIAGRAM 
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EnSafe/Allen h; HoshaN 

Probct Z W E  - MvdBasP U ~ & s f o n  
Location: Chakstg SC 
Started at 1125~~11-26-96 
Ccmpleted at P30 a7 F26-C6 

DrYTng Methocl: 4.27'10 (7.S'Wl HSd kith spH spoon 
13rlng Company: A h t i c  D#ng (SC cwt #PD! 
Geologist: & Bythe 

Monitoring Well NBCE145003 

Coordinates: 231797243 E, 37538201 N 
Surface Elevation: LIZ f e t  msl 

TM: Elevation: 5114 feet msl 
Depth to Gromdwater: 998 W T K  Measwed: 3/l3/LB 
Grocndwater Elevation: 5.B feet msl 
Total We! Depth: t20feet bgs 
We# Screen: 20 to 10 fed bgs 

Si 
P 

W E L L  DIAGRAM 

GEOLOGIC DESCRIPTTON e - 

Surface conditions: asphalt 

5- 

15- 

20 - 



Monitoring Well NBCE172001 

Project Z W E  - hbvdBase thwkston 
Location: ChaWta7 SC 
Started at 0950 m W 9 5  
Completed at 1140 on 10-09-95 
m g  MeUlod 425'm 17;s' CEI HSA Mh sPH w o n  
Drlng CMnpany: A t h t i c  D&hg (SC m-t #POI 
Geologist: E Kafka 

Coordinates: 23m/S65E 375827s N 
M a c e  Elevatjon: 88 f a  msi 
TOC Elevation: 858 feet msl 
Depth to Gromdwater: 875 feet TOC Measured: 3/13/96 
Grcmdwatef Elevatim 183 feet msl 
Total WeR Oepth: 130 feet bgs 
Well Screen: 3.4 to 124 feet bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface conditions: asphalt parklng lot. 

Page 1 of 1 
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EnSa fe/Allen 6; Hoshall 

Project: Z W  E - MHt3ase Uw&ton 
Location: Chiviestm SC 
Started at 0855 m Pi33-S 

Ccrrrpleted at 1215m D+S-95 

Drmg Method: 4.25'ID '05'Wl HSA kith spEt spoon 
Dr&g Company: A&ntic D#ng (SC cwt BPD) 
Geologist: K K&a 

Monitoring Well NBCE172002 

Cooroinatea 23l76KL15 E 3ZZX539 N 
W a c e  Revation: 88 feet msl 

TOC Elevation: 8.50 feet msl 
Depth to Grmdwater: Z04 feef TLX= Measured: .?/B/M 
Grmdwater Uevatim 146 feet msl 
Total WeY Depth: 130 f e t  bgs 
Wen Screen: 34 to 124 feet bgs 

GEOLOGIC DESCRIPTION 
E 
C - 
9 

WELL DIAGRAM 

R 

5 

10- 

- 

- 

Surface conditions: asphalt parklng lot. 

20- 

C1a.y: brown to light gray and green-gray, trace 
CL silt, medium plasticity, flrm, dry: some very fine to 

fine, orange-brown sand pods throughout. 
4 100 0 
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EnSafe/Allen 6; Hoshall 

Project: Z E E -  hQvdSase &&ston 
Locatim Lhakstm, SC 
Started at 1530 on ht2-&? 
Completed at m;0 m f-P-96 

Drlling Company. Mace E n 3 m f d  ~SC Certdc 8891 
Geologist: X Kafka 

Monitoring Well NBCE17202D 

Coordinates: 231766220 E, 375MQ..GO N 
Surface Elevation: 88 feet mi 

TOC Elevatim 870 feet msl 
k p t h  to Gnxndwatw: 727 feet Ta: Measwed: 3/U/Q6 

Total Web kpth:  284 M bgs 
Well Screen: H4 to 273 feet bgs 

WELLDIAGRAM 

GEOLOGIC DESCRIPTION r - 

sand; sandy gravel layer at 7.3-7.4'. 

.8-16.4'; gradational contact 

with 4% PO4 nodules at 18.7-18.8'. 
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EnSafe/Allen 6; Hoshall 

Project: Z W  E - hQvd Base CKarlestiXl 
Location: W t a 3  SC 
Stwted at 15JO on 1-12-96 
Completed at VCX7 m i-P-96 

OrZting Method: Rotascnk 1RS'CY3 caw 3 B " l D  corm bitl 
o r h g  Company. Af;rxe E M m t d  ISC CerM 889) 
Geologist % K M a  

Monitoring Well NBCE17202D 

Coorcima t es: 231768220 E, 375889.00 N 

Swface Elevation: a8 feet msl 
TM: Elevatiwr 870 f& flsl 
Depth to Grmdwater: 727 feet TtX Measwed: 3/l3/516 
Grwndwater Elevation: 143 feet msl 
~ o t d  W ~ B  kpth: 284 f e t  b g ~  
Neil Screen: 1614 fo27.Q f e t  bgs 

5i 
F 

WELL DIAGRAM - .c - GEOLOGIC DESCRIPTION 

UI Se 2 .. .. 

25 3 62 0 

30- 

35 4 100 0 

40- 
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EnSa fe/Allen 6 Hoshall 

Project TOE E - NavdBase Chakston 
Location: Chz4?sfg SC 
Started at KMO on +17-96 
Cmpleted at 1/30 on t-li'-W 

OrDing Method: 425"113 I'7.S'CU) HSA Icith s@t spoon 
DrUing Company: A flwbic DdQq (SCcert #12KIl 
Geologist: & @@the 

Monitoring Well NBCE525001 

coordinates: 23~30~90 E; 37 i7~45  N 
M a c e  Elevation PG feet msl 

TOC Elevatton: P69 feet msl 
Depth to Gromdwater: 500 feei TLX: Measured: 3/fl/L25 
Grcundwatw Elevation 469 fegf msl 
Total W e l  Depth: E5 feet bgs 
Well Screen: 25 to ll.5 feet bgs 

I 
-=5 
7 c - 
5 

GEOLOGIC DESCRIPTION 

Surface conditions: asphalt lot. 

WELL DIAGRAM 
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EnSa fe/Allen 6 Hoshall 

Project ZLKE E - Navd Base &&sfon 
Location: L k d ~ s t c n ,  SC 
Started at #.tion 2-29-96 
Completed at 1130 on 2-29-66 
Drlling Method: 42B'D KF' W h S A  kfth Wt spoon 
OrUing Cwnpany: AtkntEc Lt&g (SCcert #PIC7) 
Gedcgist: El Bythe 

Monitoring Well NBCE526001 

f 
Surface UevaUm 88 feet msl 

TOC Elevatim 861 feet mJ 
Depth to Grandwater: 4.52 f& TOC Measured: 3/#/9S 
Gfwndwater Efevatim 4.09 feet msl 
Totd Well Oepth: t25 feet bgs 
Well Screen 25 to 115 f ~ e t  bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION ;r - 
5 

n 

Surface conditions: asphalt 

Well was re-drilled 2/29/96 due to stuck baller in 
we//; lithology recorded from previous borehole 

- 

5- 

- 1 100 0 

- 

to- 
- - 2 75 0 
--  

- 3 85 0 

15- 

20- 



EnSafe/Allen 6 Hoshall Monitoring Well NBCE52601D 

GEOLOGIC DESCRIPTION 

Gravel and clay: green sandy clay and silty 

firm to stiff, high ptastlcity. moist. 

Page 1 of 3 
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En Sa f e/Allen 6; Hos hall 

Proiect: Z M  E - hQvd Ehse i3zkslon 
Locatim G'w$.?stm SC 
Stated at 0850 m 1-04-96 

, 

Cmpleted at 1215 m 1-04-S6 
DrKmg biethoct Rotascnc (E5" W casing, 38ID cofi?gbit) 
Ormng CMnpany: A d m  Envkanwltd (SC Cert# 889 
Gedogist: f ;  Kafia 

Monitoring Well NBCE52601D 

Cow6nates 23/7IsaQ4 E; 377M46 N 
Surface wevation: El7 feet msl 

TOC Elevation: SlW feet msl 
Depth to Grtnndwater. 834 feet T K  Measwed: 3/13/96 
Grmdwatef Elevation: 2.25 feet msl 
Total Well Depth: 5 U  feet bgs 
W e l  Screw 48.2 to 577 feet bgs 

a 
F 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION C - 

ci W 

Interbedded with dark gray clay, low to medium 
plasticity, soft to firm, wet: largest clay lenses 



Monitoring Well NBCE526010 

Project: T E E  - Navd6ase mrleston Coordinates: 231718894 E 37769846 N 

Locatim &arks ta?, SC Surface Elevation: 87 feet msl 

Started at 0850 m W - 9 6  TOC Elevation: 860 feel msl 
Completed at Pfi m W-B!3 Depth to Grumdwak 834 f e ~ t  7W Measured: 3/13/* 
Drmg Method: Rotascn'c (65' cast& SB'D corw bitl Groundwater Elevation: 226 feet ms' 
Orlng Company: Affance E n v k w m t d  (SC CHt# 889) Total Wel Depth: 582 feel bgs 

Geologist: T. Kafka WeR Screen: 482 to5%7feeibgs 

3 
f 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION ;r - 
3 
W 

50-51.8': very stiff to hard clay wlth shells, 
trace sand, clean. 

Shelby Tube from 60.0 to 02.5 ft.: top and 
bottom consist of dewatered marsh clay as 

Page 3 of 3 
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EnSa fe/Allen 6; Hoshall 

Project Z M  E - hQvd Sase Charieston 
Locatim Charkstm SC 
Started at 1455 a? If-B-S5 
Completed at 1620 on 1FB-95 

mmg w h o &  42S'ID RS' W) Ii5A Mth at w o n  
D r a g  Company: A t h t i c  DEng ISC C H ~  #1210) 
Geologist B EBW 

Monitoring Well NBCE526002 

Coordinates: 23t7t26.78 E 3?7614..69 N 
Surface Eleva tim 97 feet msl 

TOC Elevatim 851 feet msl 
Depth to Grmdwater: 6.21 feet TOC Measwed: 3 / W  
Groundwater Elevation: 330 feet msl 
Totd We! Depth: l3 feet bgs 
Well Screen: 25 fo 115 fept bgs - 

GEOLOGIC DESCRIPTION 

Surface conditions: asphalt road 

T5 

F 
a= - 
9 

WELL DIAGRAM 
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EnSa fe/Allen 6 Hoshall 

Proied: Z E  E - lrrbvdBase Umrkston 
Locatim Chark;stcn, SC . 
Started at 1435 on KF.27-85 
Cmpleted a t  1615 0n D-27-515 

DrRg Metfioct: 42S'ID RYWJhSA kiih spFfspoon 
Drhg Company: A t b k  lkRng I% cert #QD) 
Geologist: K Hlythe 

Monitoring Well NBCE528001 

Coordinates 23h37BQ6 & 37740Z71 N 
Swface Elevatjm K25 feet msl 

TOG Elevation' K1.38 f& msl 
Depth to Gromdwater: 7;63 fpet TLX: Measured: 3/13/56 
Groundwater Flevation: 275 feet msl 
Totd W# Depth: EL5 feet bgs 
WeR Screen: 3.5 to 125 feet bgs 

V WELL DIAGRAM 

GEOLOGIC ESWPTION - 
Ei 

Surface conditions: asphalt 

- 
5- 

- 1 60 0 

- 

- 2 87 0 
10- 

- 

15 3 75 0 

20- 
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EnSafe/Allen & Hoshall 

Proiect: Z i M  E - hbvdBase Charlesfon 
Locatim Charkstcq SC 
Started at L3.30 m he96 
Canpleted at #45 a7 F-X7-M 

Orlng Method: 4.25'10 (2S1GK31 hfSA Mh spCt spoon 
DrRg Company: Atfatic M n g  (SC ceuf BP10I 
GeolDgist: 13 Blyfhe 

Monitoring Well NBCE530001 

Coordinates: 231646109 5 377W58 N 
Surface Elevation: Z8 feet msl 

TOC Elevation: 263 feet msl 
Depth to Gromdwater. 537 f& TOC Measwed: 3/#/. 
Groundwatw Elevation: 226 feet msl 
Tota Wei l  Depth: 125 feef bgs 
Wetl Screen: 25 to feet bgs 

GEOLOGIC OESCRIPTION 

Surface conditions: asphalt parking lot. 

7 c 
ci 
W 

WELL OIAGRAM 
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Sand: brown-tan with black laminattons, flne to 

Peat: black, high organic content, root material, 
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Sand: light gray to gray. fine to medium, clean, 
no textures, saturated. 

Sand: as above, saturated (flowing). 
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EnSa fe/Allen 6 Hoshall 

Project: ZCMEE - hbvd Base Wksfon 
Locattm Chadestc~ SC 
Started at 1220 on F22-96 
Completed at M30 a7 F.22-96 

OrUing Method: Rotasoric (69' W 38"ID w i g  bitl 
Drlbg Company: Adance Ennhmntd ISC Cwt# 889) 
Geologist: K Bythe 

Monitoring Well NBCE53001D 

Cwfchates: 231647228 & 37704IQ7 N 
Surface Elevation: 7J fpef Ins/ 

TOC Elevation: 758 f e f  msl 
Depth to Grocndwater: hll feet TGC Measured: 3/13/96 
Growldwater Elevation: 247 feel msl 
Totd We# Depth: 4U M bgs 
Weil Screen: 313 to 40.8 feet bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION c - 

n 

Surface conditions: asphalt road. 

some gravel interrnlxe 



EnSa fe/Allen h; Hoshall Monitoring Well NBCE53001D 

GEOLOGIC DESCRIPTION 

Page 2 of 3 



Monitoring Well NBCE53001D 



Monitoring Well NBCE530002 

Page 1 of I 
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EnSafe/Allen 6 Hoshall 

Prom: ZOKFE - NavdBase #arkston 
Location: Qwlestm SC 
Started at CH57 m M7-96 
Completed at Pa m F-07-96 

oFulng Method: Rofasmc (69 XI tz3shgi 38"lD c013W biD 
Orlling Company: Akmce EnMicwunentd 1 .  Cert# 889) 
Geologist P. I3ayky 

Monitoring Well NBCE53002D 

Coordinates: 231668726 E 3n28186 N 
M a c e  Elevatiwr: 87 feel msl 

TOC Ekvatim 9.46 feet msi 
Depth to Gromdwater: 891 feef TOC Measured: 3/13/56 
Boundwater Elevation: 255 feet msl 
Total We# Deptk 469 feet bgs 
WeA Screen: 3%0 to 464 feet bgs 

F WELL DIAGRAM 

GEOLOGIC DESCRIPTION - - 
G 
W 

*w7 Surface conations: asphalt road . .. . .. ... . . . .:; . . . . . . . .. . .. ._. ... Sand: brown, very fine to fine, trace lo some silt, 
... . . ...: soft, wet; grades to light brown at 1.1'. 

6.3-8.9': soft and very saturated. 

8-0.8': color becomes gray, still soft and very 

wet to saturated; with occasional very thin clay 
laminae (<0.5 cm) light gray fn color. 
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EnSafe/Al/en 6; Hoshall 

Pro iect ZCHE E - hQ& 8ase Charkston 
Locaticm Chzksta& SC 
Stxted at 0850 m 1-07-Q6 
Completed at 12/5 co 1-07-@ 
DTmg Method: Rotasm 16SW ws* jlB"m co@l bfD 
Ormg Company: M a c e  EnMkmtd ISC Get# 889) 
Geologist: P. &yky 

Monitoring Well NBCE53002D 

Coordinates: 231668726 Z 377281 96 N 
Slrface Elevation: 57 feet msl 

TOC Ekvatim P46 fed  msl 
Depth to Gromdwater: 891 feet TOG Measwed: 3/B/S 
Grwndwatff Elevation: 255 feet msl 
TOM We$ Ueptk 469 feet bgs 
Well Sueen: 37.0 to 464 feet bgs 

W 
F 

WELL DIAGRAM " d GEOLOGIC DESCRIPnON - r 
, e d 

21-22.3': sand becomes gray, very flne to fine. 
some silt, with very thin clay laminae decreasing 
in frequency with depth, soft, wet. 

22.3-26': sand becomes orange. as above with 
very thln clay laminae decreasing in frequency 
with depth from 22.3-23.7' and 24.6-25'. 

25-27.6': sand as above with thinly Interbedded 
clay laminae 1-2 cm thick from 25.7-27.8'. 

30-31.1': with 4 cm, olive-brown clay laminae. 

31.3-32.9': shell hash lens with dark gray sand 
and dark gray-black, silty clay, soft, plastic, 

flne, trace to some sllt, soft, wet: with some very 
thin ~0.5 cm clay laminae. 

35-38.5': sand as above with occasional shell 
fragments; at  35.6', occasional thin clay laminae 
C l  cm thlck increasing with depth l o  interbedded 
sand and clay lenses. 

37.6-37.8': olive-brown clay laminae. 

e silt, some shell fragments in basal 0.2'. 
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EnSa fe/Allen 6; Hoshall 

Project: Z M E  - MvdBase Charkstfm 
Location: Dw&stcn SC 
Started at OBSO cn W7-EX 
Completed at P5 m H77-86 
D f q  Method: Rotas- (&5'a7 38U3 C C K ~  bitl 
Drlfing Cornpmy: Akme Enc l im ta '  ISC Cerf8 88.9) 
Geologist: R B y k y  

Monitoring Well NBCE53002D 

Coordklates: 231668726 15 377281196 N 
Surface Elevation W7 feet rnsl 

TDC Elevatfm EL46 feet msl 
Depth to Groundwater: 891 feet TOG Measured: 3/13/93 
Grmdwater Elevatim ,255 feet msl 
Total Wel DepW 469 feel bgs 
W e l  Screen: 37.0 to 464 feet bgs - 

YI 
B 

M U  DIAGRAM 

GEOLOGIC DESCRIPTION zz - 

,. . . . .  
sand laminae Increasing with depth. 

.:... :.. .: --.. . :: : . . ...... - .  

.:.,. ;:. .. .. 
. :: . . . . . . . 

Sand: dark gray, very fine to fine, trace silt, 

shell fragments decrease In content with depth. 

laminae (c 4mm) decreasing rapidly with depth; 
occasional shell fragments near top of section 
-- dewatered marsh clay. 

Shelby tube from 55-57.5': top and bottom of 
tube Is clay as above. 



( EnSafe/Allen 6 Hoshall Monitoring Well NBCE538001 
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EnSa fe/A//en 6 Hoshall 

P r o w  Z M E  - hbvd&e CMrksion 
Location: Chxkitm SC 
Started at 1400 a7 P-03-515 
Ccmpkted at 1730 on 8-03-95 

m g  Methoct Rotas& (65" W cashg 18"D mthg bid 
Drmg Company: Abxe Ei?~?mtd ISC CertaP 8@) 
Geologist: 7: Kafka 

Monitoring Well NBCE53801D 

Coordinates: 2316559.072 37700ZII N 
Slrface Elevatim Z9 fwf msl 
TOC Hevation: Z7! feet msl 
Depth t o  Growlwater: 52t feef TCC Measured: 3/B/96 
Grwndwater Elevation 250 feet msl 
Total Wel Depth: 428 feet bgs 
WeY Screen: 3.29 to 423 feet bgs 

W 
F WELL DIAGRAM 

GEOLOGIC DESCRIPTION X - 

Surface conditions: asphalt road 

5 
Fill and gravel: dark brown, very fine to fine 
sand and silt matrix, dry, gravel pieces 1-2" 

Sand: tight green-gray to gray-green, very fine 



EnSa fe/Allen 6; Hoshall Monitoring Well NBCE53801D 

Promt: Z M  E - Nae Base Charkston Coordinates: 2316559.076 3i7CWZlIN 

Loca8on: ~ s f c v ?  SC Surface Elevatiwc Z9 f e t  msl 
Started at l4CX) m P-03-95 TM: Elevatjm 7.71 feef mi 
Completed at 1730011 12-03-95 N t h  to  Grmdwater: 5-21 feef TDC Measured: 3/WM 

0r~mg Meihod: Rotasak 1 6 1 5 ' ~ ~  cei&g 38ID corhg bit) Grwndwatef Elevation 250 fef msl 
DrKmg Company: Albance Envifmfd (SC Cwf# 8B9) Total We! OepW 428 feet bgs 

Geologist: 7: Kaflra WeY Screwt 329 to 423 feef bg5 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Sand: grades to light gray, fine, trace to some 

to medlum plasticity throughout, saturated. 

Page 2 of 3 



Monitoring Well NBCE53801D 

GEOLOGIC DESCRIPTION 

Page 3 of 3 
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EnSa fe/A/len 6 Hoshall 

Project: Z M  E - NavdBase Um@ston 
Location: C h a k s t g  SC 
Started at 1405 a? 1H-95 
Completed at 1530 on 1F8-95 

Drliing Method: 4.25'10 1ZS'W) HSA kdth spft spaon 
orang compm~ A W ~  a~rlg [sc~wt #PDI 
Geologist: T: Kama 

Monitoring Well NBCE539001 

Coordinates. 23164425I6 37692351 N 
Sutace Elevation: gS feet msl 

TOC Bvatlm 5133 feet ml 
Depth to Grandwater: Z07 feet T K  Measured: 3/13/# 
Gscundwater ElevaUorr 226 feet msl 
TOM weg ~ e p w  125 ~ E C  b.5 

Well Screen: 25 to 115 feet bgs 

5s 
7 

WELL DIAGRAM 

fu  GEOLOGIC DESCRIPTION 
C i  - 
5 

Surface conditions: asphalt parking lot 



EnSa fe/Allen 6; Hoshall Monitoring Well NBCE53901D 

GEOLOGIC DESCRIPTION 

medium plastlclty with 5-10% asphalt pieces and 

Color change to light medium gray with tan at 

soft, low plasticity clay. 

Color change to bright orange-brown at 11'. 

sequence, silty, saturated, free water zone at 

Page 1 of 3 
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EnSafe/Al/en 6; Hoshall 

Project: ZDE E - &&Base U ~ k s t o n  
Location: LWiestcn SC 
Started at 0820 on Fk3-96 
Cwnpleted at P320 on H3-5B 

Drmg Method: Rotas& (&B1CY3 caMg 38"D c m b i t l  
[kmg Company: ABance E n v k m f d  fSC Cert# 8BS) 
Geologist: T. Kafka 

Monitoring Well NBCE53901D 

Coordinates: 231644102 E, 37690929N 
Slrrface Elevation: &5 feet msl 
TOE Elevatiwc a 6  feet msl 
Depth to Gromdwater: 893 feet T K  Measwed: 3/i!3/96 
Groundwater Elevatiorr 243 feel msl 
Total W e l t  Depth' 382 feef bgs 
Wen Screen: 282 to 3Z7 feet bgs 

s 
F W E L L  DIAGRAM 
d 

GEOLOGIC DESCRIPTION - - 
.a-21 : gram size Increases to tru-lux mealum 

with trace to some coarse. 

gray. silty, low/medium plasticity, with 0.3-0.5' 
thin sand laminae of very fine to fine sand and 
<5% very fine to fine shell hash: sand beds are 
light gray, very fine to medium, poorly sorted, 
with 5-252 very flne to medium shell hash, and 
some thin beds of silty sand with some clay 
pods; all saturated. 
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EnSa fe/Allen 6; Hoshall 

Pro'& Z W  E - /+&vdBase Charleston 

Locatim Chaksfcq SC 
Started at U320 on kPQ6 

Monitoring Well NBCE53901D 

Coorchates: 23W102 E, 3769WQ N 
Surface Elevaiion: G 5  f e t  msl 

TOC Elevatim Q.36 feet msl 
Completed at K120 on f-KW6 

Drlling Method: Rotas& 185"W mdg, 3 " I D  cormbit) 
Drmg Company. A E I m  B W m t d  (SC Cmf# BN) 
&dogist f ;  Kafka 

Depth to Grwwlwater: 893 feet TOC Measwed: 3/,5/@5 
Erwndwater Elevation: 243 fpel mrl 
TOM WeY Oeptk 382 feet bgs 
Well Screen 28.2 to 3Z7 feet bgs 

5s 
7 - 

GEOLOGIC DESCRIPTION "- - 
01 
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EnSafe/A/len 6 Hushall 

Proiect: Z W  E - A4vd Base #w&stm 
Location: awles fm.  SC 
Started at 0830 on KF04-95 
Completed at KP5 on 1004-95 

Ormg Method: 4.E'ID (7.6'W)HSA hith spXt spoon 
tmng Company. A f h &  ChVng (SC emf PPh51 
Geologist: P. B y k y  

Monitoring Well NBCE542001 

Coorchates: 231680606 E, 3765159. M N 
Swface Elevation: SO Ieetmsl 

TOE EJeva tim 880 feef msl 
Depth to Gromdwater: BX7 fef TOC Measued: 3/13/. 
Groundwater Elevation: 270 feet msl 
Totd W e l  DepVr E5 feet bgs 
We! Screw 35 to 125 f e t  bgs 

GEOLOGIC DESCRIPTION 5 - 
2 

WELL DIAGRAM 
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Surface conditions: asphalt parking lot. 
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EnSa fe/Allen 6 Hoshall 

Project: Z M E  - Mva'Base CXarleston 
Locatlm Ct%r&stg SC 

Monitoring Well NBCE542002 

Coordinates: 23l67BL24 E, 37702a93 N 
Suriace Elevatiw 80 feetmsl 

Cwnpleted at X545 m 10-02-95 
Drmg Method 4.2SlV 17.5'CDl %A Mh W spoon 
[klling Company: Att3nt.k LWg (SC csct #1210! 
Geologist I? &yky 

Depth to Grouldwater: 63tf f& TOC Measured: 3/B/96 
Groundwater Elevation: 248 feet msl 
Totd Wel Depth: I 3 5  feet bgs 
WeW Screen: 35 fo 125 feef bgs 

WELL DIAGRAM 
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GEOLOGIC ESCRIPTION 

Surface conditions: asphalt parking lot. 

Sand: llght brown-gray. very fine to fine, trace 
silt, loose, wet, hydrocarbon or solvent odor. 

Sand: light brown-gray with occasional brown 
mottllng, very fine to fine, trace silt, loose, wet. 

Due to non-cohesive, saturated sands, unable to 
obtaln addltlonal Ilthologic samples. Drilled to 
depth and installed well. 
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EnSa fe/A//en 6 Hoshall 

Proiect: Z W  E - MvdBasp Charkston 
Location: Lkrksfm SC 
Started at t3.E m f0-04-95 
Cmpleted at 151XI m h3-04-E 
Mmg Method: 4.25'D (Z.5' Wl HSA kith a t  spoon 
IkCng Company: A t b &  D-@g (SC cwt dPD) 
G e ~ l ~ s t '  P. Bay& 

L 

Monitoring Well NBCE542003 

Coordinates: 23168785.9 E; 37709223 N 
M a c e  Elevation: a5 feet msl 
TOC Elevation: 9.24 feet msl 
N t h  to Grocndwater. 66t feet TOC Measured 3/B/96 
Groundwater Elevation: 263 feet msl 
Total Well Oepth: 125 feet Dgs 
We1 Screen' 35 to E5 feet bgs 

GEOLOGIC DESCRIPnON 
I - - 
2 

WELL DIAGRAM 

5- 
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I0 

15- 

20- 

40 
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87 

- 

- 

Surface conditions: asphalt parklng lot. 

0 

0 

0 - 
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EnSa fe/Allen 6 Hoshall 

Proiect: ZCKE E - Wvd Base CharlPstm 
Location: Gha&sfg SC 
Started at 0900 m P26-85 
C w e  ted at BOO on D-26-95 

Cd!@ MethDd: 4.25'lD 1Z5" El) HSA hith SpEt swm 
Drling Company: Af@& ISC cwt I12X)I 
Geologist: P, Eayky 

Monitoring Well NBCE542004 

Coordnates: 23f6933.65E 37699111 N 
M a c e  Elevatiwr: &B feef msi 

TOC Elevation: 859 feet msl 
Depth to Gromdwater: Li7t feet TUG Measured: 3/13/M 
Groundwater Flevatim 288 feet msl 
Totd Wel l  Depth 1-30 feet bgs 
Well Screen: 30 to 120 feef bgs 

a 
f 

WELL DIAGRAM a 
GEOLOGIC DESCRIPTION c - 

9 
Surface condtions: asphalt parking lot, 

- 
Sflt: dark brown, with very fine sand and trace 5- 

- 1 80 0 
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EnSa fe/A//en 6; Hoshall 

Proiect: Z@E E - MvdSase Umleston 
Locatiwr C&&sfcq SC 
Started at 0840 cn D-IB-95 
Cqteted at #55 cn M-18-95 

OrAing Method: 4.25'D (7.9' W) hlSA ~ 4 t h  wit spoon 
Qrmg Coolpay: A t l a n k  Lk&g ISC cert #PD) 
Geolcgist % Kafka 

Monitoring Well NBCE543001 

Coordinates: 2317I4tl72 377Mkf N 
Surface Revation: 90 feet msl 

TOC Elevation: a 78 feet msl 
Depth to Gromdwater. 633 feet T I  Measured: 3/B/S 
Groundwater Elevation: 2.45 feet msl 
Total W e l  Depth: E5 feet& 
Well Screerc 2 5  to li5 feet b@ 
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WELL DIAGRAM 

GEOLOGIC DESCRIPTION a= - 
2 

Surface conditions: asphalt parking lot. 

0 

0 

k throughout, medium to high plasticity, firm, 

- 

- 

- 

- 
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EnSafe/Al/en 6 Hoshall 

Project: Z E E  - A4vd8ase OM&ston 
Locatim: Charlesfcq SC 
Started at W o n  elf-R5 
Completed at 1/15 on IQ-F-95 

~rikng Method: 4 Z ' D  RS' WIhfSA Mh @t spoon 
Drlhng ~ompmy: A h &  LM~Q ISC mt #Ph?) 
Geologist P. Bayky 

Monitoring Well NBCE549001 

Coorchate.: 2316837.93 E 3767- N 
Surface Eievatiwr: 80 feet msl 

TOC Elevation: 8 77 feet msl 
N t h  to Gromdwater: 588 feet TDC Measwed: 3/13/96 
Grmdwater Elevation: 289 feet msl 
Total W d  Depth 129 feet bgs 
We1 Screen: 29 to 119 feet bgs 

W!3L DIAGRAM 

GEOLOGIC DESCRIPTION ;r - 
2 

n 

Surface conditions: asphalt. 

- 
5- 

- 1 100 0 

- 

10- - 2 66 0 

- 

3 40 0 - 
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EnSa fe/A//en 6 Hoshall 

Project: ZOE E - Mvdgase U~&sfon 

Monitoring Well NBCE549002 

Coordirwtes: 2366LEOiC 37674368 N 

Location: C h x k s t a  SC 
Started at #50 on #-9-95 
Completed at I530 on X7-9-95 

O r A q  Method: 4.23'10 KG' WI HSA kiU, spCt spoon 
[kmg company: ~ t h t i c  D I ~  I% cert IPD) 
Gedogi5list: cl Wms 

M a c e  Elevation: a0 feet mst 

TOC Elevatim 876 feet msl 
Depth to Gromdwater: 811 feef T iX  Measure& 3/B/QS 
Groundwater Elevation: 265 feet msl 
~ o t a l  We/ ~epth: 14.0 &t bgs 
Well Screen: 4.0 to #3.0 fe bgs 

7 W E L L  DIAGRAM 

GEOLOGIC DESCFUPTION 
=i - 
2 

Surface conditions: asphalt pavement In 
alleyway between Bldgs. 3 and 5. 

- 
Sand: red, poorly sorted, saturated. 5- 

. . 

L 1 50 0 

- 

10 2 33 0 

- 

15 3 
0. 

20 - 

50 m 
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EnSa fe/Allen 6 Hushall Monitoring Well NBCE549003 

Project Z M  E - AbvdSase a'Mksfon 
Location:  st^ SC 
Started at KXX7 ac, W-9-55 
Completed at 126 m #-9-9!5 
Drlting Method: 429'10 (7.9' CX31 HSA kfth yxCt spoon 
Drmg Company: Atfa t ic  Dm (SC cwt #L?KI) 
Geologist: c! M's 

Coordnates: 23166438 E. 37672Z91 N 
SWace Uevatim 89 feet msl 

TOC Eleva tim E1 TO feet md 
Depth to Gromdwater: 609 feet TOC Meas~ed: 3 / n / .  
Grwndwater Elevation: 261 feet msl 
Tow Well Depth: l4.Q &t bgs 
WeY Screen: 4.9 to 119 feet bgs 

W 
F 

WELL OIAGRAM 

GEOLOGIC DESCRIPTION c= - 
n 

Surface conditions: gravel and asphalt 
pavement. 

- 
Sand: dark brown grading to ltght tan, coarse, 5- 

sw saturated 

- 1 75 0 

- 
Sand: light tan to whltlsh, saturated. 

SW 

10- 

2 50 0 

- 
-0.' : :? 
. .O . Sand: light tan, saturated. 
.o:: :o 
. -0 .; SW :o:: :o 
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EnSa fe/Allen 6 Hoshall 

Project Z W E  - hQva'Base aMrleston 
~ocatim: m s t m  sc 
Stwted at 1020 on 1-5-96 
Completed at 1/40 on k15-9S 
DrifBlg ~ethod: 425'1D RS'LW) M A  hith sprt spoon 
DrCng Company: Amtic (SC cwt BPIrO) 
Geologist El Byfk 

Monitoring Well NBCE550001 

Coordmates: 23V68372 E, 3nIt-402 N 
surfacs mvatim a7 f e t  msl 
TOC ElevaUm 854 feet m/ 
Depth to Grandwater: 592 feet TOY= Measured: 3/13/&3 
Groundwater Uevatlm 262 feet msl 
Totd Wd Oepttc EL5 feef bgs 
Weil Screen: 35 to 125 f& bgs 

% 
F 

WELL DIAGRAM " 3 w - 
GEOLOGIC DESCRIPTlON - - 

2 
Surface conditions: asphalt road 

5- 
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10 2 85 0 
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EnSafe/A//en & Hoshall 

Proiect: Z W  E - MvdSase Chkston 
Location: Cha%?sta-& SC 
Started at KMSon me95 
Completed at BN on K)-IO-9.5 

Drilhg Methoct 42F'ID R6'EVffiA with s@f spoon 
Orlting Company: AtQnzYk Dm ISC c ~ t  #PD) 
Geologist: S Weathwfcrd 

Monitoring Well NBCE551001 

Coordmtes: 23174,2284 E, 37655354 N 
Surface Elevation: 85 feet msl 

TOC Elevation: a# feet msl 
Depth to Gromdwater: 4.70 feef TCC Measwed: 3/13/gS 
Grmdwater Ekvatim 348 feet msl 
Total We1 OepW 125 feet bgs 
Wd Screen: 25 to 115 feel bgs 

W 
B 

WELL DIAGRAM - 
GEOLOGIC DESCRIP'IION - - 

5 
Surface conditions: asphalt road 
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6-- 1 6 0  
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10 - 2 100 0 

15- 

20- 



Page I of 1 

EnSa fe/Allen 6 HoshaN 

Prole& X @ E  E - Mvd Base Qlarkston 
Locatlwr ChaFdestg SC 
Started at 1350 on PO-95 
Completed at 1530 on D4J-S 

Dihg Method: 4.25"D ( Z F  W) HSA kith spit spoon 
M n g  Company: A tbiic DiWg (SC cert #t?KI) 
Geologist: S Weatherfwd 

Monitoring Well NBCE551002 

Cmchates: 23IT32629 E, 37661150 N 
Surface Elevatim 85 ,'eel msl 

TOC Elevation: 6146 feet msl 
Depth to Gromdwater: &00 feet TCC Measwe& 3/l3//96 
GraKKlwater Elevatiwc 2.46 feet msl 
Tot4 Well Depth: EL5 feet bgr 
Irld Screen: 3 to 12 f& bgs 

I 

-3 
F 

WELL DIAGRAM 

GEOLOGIC ESCRlPTION 
e - 
4 

Surface conditions: asphalt. 

- 
Fill Material: sandy, clayey. 

5 

- 
Fill Material: brown, sandy, clayey, damp. 
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( EnSa fe/A//en 6 Hoshall ( Monitoring Well NBGE55102D 

r x J  
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EnSafe/Al/en 6 Hoshall 

Proieci: Z W E  - Mvd8ase Olakston 
Locatim Charkstm, SC 
Started at 1340 on El5-Q.5 
Cmpktedat 1515onP-15-Q5 

Edirtg Methock Rofascn;C (&5'CXl BS@, 38"D wni7gbitl 
~r mg Company: Adme E i W m t d  (SC Cert # 889) 
Gedogist: I? Eayky 

Monitoring Well NBCE55102D 

Coordinates: 2317329.13 E; 376612218 N 
Surface Elevation: 85 feet msl 

TOC Elevation: a36 feet msl 
Depth to Groundwater: 570 feet TOC Measwed: 3/W# 
Groundwater Elevation: 266 feet msl 
Total WeU Depth: 267 feet bgs 
We! Screw E8 to 262 feet bgs 

I 1 
8 
B 

WEU. DIAGRAM 
C 

GEOLOGIC DESCRIPTION - - 
.. .. . -.. 
': - :' 

Sand: orange and gray, very fine to fhe, some . . -. . .; --.. . - :  SM silt, firm to soft, wet, wlth thin clay laminae. .. .. 

Sand: orange-brown, very fine to medium trace 
coarse, trace silt, soft, wet; fine grafned shell 
fragments with occastonal whole clam shells from 

depth: occasional black sandy PO4 pods from 
28.4-28. (Ashley Formation) 
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EnSafe/Allen 6 Hoshall Monitoring Well NBCE559001 

Project ZEE-NavdBaseChM~sfim 
Locaticrc QSarlestm SC 
Started at 1340 on 1l-7-GS 
Cmpleted at 1455 cn ti-7-Q5 

~ r l h g  ~ethod: 4 f l m  RS'W)NSA k i ~ l  s p ~ t  spoon 
Drmg Compmy: A t b t i C  DBFrQ (SC mt #lm) 
Geologist: K Bythe 

Coordmates: 231653~354 6 37628.346 N 
Surface Elevation: M2 feet msl 

TOC Elevation: 1265 feet msl 
Depth to GromcMater. 847kel TCC Measwed: 3/i3/96 
Groundwater Elevation: 318 feet ms/ 
Total W e l  Depth: E5 feel bgs 
We! Screen: 35 to 125 feet bgs 

GEOLOGIC DESCRIPTION 

Surface conditions: 

T e - 
5 

WELL DIAGRAM - 
rn 
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EnSa fe/Allen 6 Hoshall 

Proiect: Z M  E - hQvd&se LWkston 
Location: cha-&stcn, SC 
Started at MO on lF.5'-95 
Completed at f325 rn 11-13-95 

Dung Method: 43ID (7;s' W) HSA kith spit spoon 
Driktg Company: Amtic Mn-3 (SC cevf #Pa) 
Geologist: R @@he 

Monitoring Well NBCE559002 

Coorchates 231657559 & 37&V&S/ N 
Surface Elevatiws 93 feet msl 

TOC Elevatim St53 fee? msl 
Depth to Grotndwater: 569 feet T K  Measur& 3/L3/96 
Groundwater Elevation: 384 feet md 
Total W e l l  Deptk f25 feel bgs 
Well Screen: 25 to 115 fegf bgs 

W 
F 

WELL DIAGRAM - 
GEOLOGIC ESCRIPTION - - 

2 
Surface conditfons: concrete 

5- 

- 1 100 0 
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10 2 100 0 

- 
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EnSafe/A//en 6 Hoshall 

Proiect: Z M  E - hG3vdkie  sto on 
Location: Ch&zstg SC 
Started at 091X) m 1-22-96 
Canpkted at fCKM a7 h22-96 

Dlmg Method: Rotascn'c /66'CU caskg dB"D CDT@ bitl 
OrHing Company: AAb-ce E n & m f d  fSC Cwt# 88Q) 
GeolDgist: l3 BIVthe 

Monitoring Well NBCE55902D 

Cowdmates 23/6569,58 E. 376l7Q08 N 
Surface Oeva tion: B8 feet msl 

TOC Revation: Q54 feet msl 
Depth to Gromdwater: 665 feet TCC Measued: 3//3/66 
Groundwater Elevation: 289 feet msl 
Totd Well Depth: 27 feet bgs 
W e l  Screen: 221 to 265 f& bgs 

5i 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 5: - 

Surface condltlons: asphalt 

h sllt content, clay 



EnSafe/Allen 6; Hoshall Monitoring Well NBCE55902D 

GEOLOGIC DESCAIPTION 

Page 2 of 2 
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EnSafe/Allen 6 Hoshall 

Project: Z W  E - NavdBase Lhadesion 
Location: Gha-ktcq SC 
Started at Ifion FeQ5 
Completed at P40 on 11-16-95 
orring b t h a  4.25'10 (ZS'WIHSA & s p ~  spoon 
Olifing Cornpay: A t l a t i c  Ct?i~ng ~SCcert IP12W) 
Geologist: R Bythe 

Monitoring Well NBCE559003 

Coarchates: 23/6-6858! E, 37-7Q N 
M a c e  Uevatim 88 feet msl 

TOC Elevation: S 9  feet msi 
Depth to Gromdwater: 530 feet RX: Measured: 3/n/96 
Groundwater Elevatiom 429 feet ins1 
Total WeA Depth: f25 feel b p  
Well Screm 25 to 115 feet bgs 

7 WELL DIAGRAM 

GEOLOGIC DESCRIPTION a= - 
2 

Surface conditions: concrete 

- 
5- 

- 1 80 0 
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10 2 100 0 
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- 3 75 0 
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EnSa fe/Allen 6 Hoshall 

Project: Z M  E - lLbvd Base 1Xarkston 
Locatiwt Charfesfg SC 
Started at 0835on l-F96 
Cmpleted at 0950 m Hi-9S 

Ormg Method: Rofascnic (6S'W 3 B " I D  wrhgbitl 
Dr Hing Company. A # m  E n v k m i d  ISC Cwt# 8891 
Geologist T: Kafka 

I WELL DIAGRAM 
d g &  

GEOLOGIC DESCRIPTION - - 
Surface condittons: concrete 

2 

Clay: llght gray with orange mottling, 20-25% 
FeOx rnlnerals, stiff to hard, high plasticity, 
trace to some silt, 6% very fine sand, molst to 

Monitoring Well NBCE55903D 

Coordinates: 2316706.58 E 375948.15 N 
Surface Elevatim 87 feet msl 

TOC Elevetim 5164 feet ms' 
Depth to  Grorndwater: Z69 feet TCX: Mearurect 3/U/Q6 
Groundwater Elevation: 195 fpet msi 
Total Wd Oeptk 2!7 feet bgrs 
We! Screen: a7 to 2Q2 feet bgs 
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EnSafe/Allen & Hoshall 

Proiect: Z W  E - hQvd Base Charfeston 
Location: Charhstm SC 
Started at 0835 on I-it-LX 
Completed at 0950 cxl Pti-S 

Drmng Mehod: Rotasonic (65' casm 3B"lD co&l bi0 
Orlrmg Compmy: Mace E n M j - m t d  ISC CerM 889) 
Geologist T. Kafka 

Monitoring Well NBCE55903D 

Coordkrates 2316706B E. 375846115N 
Swfaw Elevati01~ E17 feet msl 

TOC Bevation: 864 fePt msl 
Oepth to Grmdwater: Z69 feet TOC Measured: 3/13/96 

Groundwater Elevation: 195 feet ml 
Totd W e l  Oepth: 2Q7 feet bgs 
Well Screen: R7to2Q.2 feetbgs 

t 
'7 

WELL DIAGRAM 
4 

GEOLOGIC DESCRIPTION + - 
2 

. .  .. _ .  --. : - :- 
Silt: olive-green, 25% very fine to fine 



Page I of i 

EnSa fe/Al/en 6 Hoshall 

Project: Z M E  - hgvd Base Charleston 
Locatim Umkstcvl, SC 
Started at 1455 m !+El-95 
Compbted at 1700 a7 iH3-i5 

Drmg Method: 425"iD RS'#!hrSA Mh spCt spoon 
DrAing Company: A&)& DShg (SC cerf #Pa) 
Geologist: RBM%e 

Monitoring Well NBCE559004 

Coordhates: 231633B14E. 376658.49 N 
Surface RevaUm S1Q feel msl 

TOC Elevatiwr &8l feet msl 
Depth to Grmdwater: 730 feet TdC Measured: 3/WB 
Grwndwater Elevation 151 h t  msl 
Totd Well Depth: E5 feet bgs 
Well Screerc 25 to 115 feet bgs 

W 
7 

WELL DIAGRAM 
d 

GEOLOGIC DESCRIPTION - - 
4 W 

n 

Surface condttions: concrete 

inorganic, firm, Intermixed with fine to medium, 
clean sand; grades Into gray to  light brown silty 

as above with some sand. 
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€nSafe/Allen & Hoshall 

Project Z E  E - MvdSase Charkston 
Location: CYmkstm SC 
Started at OR% cn 0-04-Q5 
Completed at 1435 on M - 9 5  

a% Method: Rotas* l6G'iX whq 3 " I D  Wbitl 
DTWg Company: Adi' En w m t d  [SC cerl MHG) 
Geologist: T. K&a 

Monitoring Well NBCE559040 

Coor&nates 231M98 E 37KBl42 N 
Swface Elevation' 88 feet mi/ 
TOC Elevation: 878 feet msl 
Depth to Groundwater: 725 feet TOC Measwed: 3/13/S 
Growldwatw Elevation 153 feef msl 
Total Wd Depth 282 feet b@ 
Wd Screm H 3  to 27.7 feet bgs 

=z 
7 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION r - 
5 
W 

n 

Surface condltlons: asphalt 

ods of 4-5 cm size, 

gray to orange clay lamlnae at  12-14', some 
medlurn sand at t5-15.8'. silty black pods at 

Clay: blue-green with brown mottllng in upper 2', 
some very fine to fine sand, silty, soft, low to 
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EnSafe/A//en 6; Hoshall 

Project' Z M E  - MvdaasP C&&ston 
L0catfa-c Cha-kta~, SC 
Started at 0950 cn W-E 
Completed at 14JS on W - 9 5  

Drlkng Method: Rotasmk liL7'CKI .!%kg 3.8D corhgbit) 
Drikng Company Mace En@mtd ISC wt MaSl 
Gedogist: T. Kafka 

Monitoring Well NBCE55904D 

Coordinates: 2 3 M #  Z 37606142 N 
Surface Elevatim 89 f e t  msl 

TOC Elevation: 878 feet md 
Depth to Grcnndwater: 725 feet TOC Measured: 3/U/96 
Gr owdwater Elevation: 153 feet msl 
Totd Wel Depth: 282 feet bgs 
WeR Screm k33 to 2Z7 feet bgs 

a 
F 

WELL DIAGRAM g g g  
GEOLOGIC DESCRIPTION ;r 

g"., rid - 
$ ! ! 2 6 :  ro d m  cn 

Recovery mainly slough from 18.5-22.5' as a 
result of short runs In order to obtaln shelby 
tube sample of phosphatic sand. 

tube; Silt: olive brown to gray brown, sandy-very 
fine to fine phosphatic sand. 

nodules (c 1.5 cml especially 26'. coarse white 
oyster shells, low plasticity, soft, moist t o  wet. 

firm to stiff, moist--Ashley Formation. 

Shelby tube from 20-31.5' consists Ashley 
Formation as above. 
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EnSafe/A/len 6; Hoshall 

Protect Z M  E - h(aW&3ase Charleston 
Locaki-t ctwkstm SC 
Started at 09LXI m 11-1695 
Cqleted at #1250n 6f6-95 

mng Method: 4X.D IZG'CY3) hScl kith spFf spoon 
[kRg Company: At&?& Dir7-g (SC cert #QB. 
Geologist: El f3ythe 

Monitoring Well NBCE559005 

Coordinates: 2316469.42 E 375734.EN 
m a c e  Uevatiwr KL5 feet msl 

TOC Elevatim M47 feet msl 
Depth to Growlwater: XZ06 feet TCC Measured: 3/#/SB 
Groundwater Elevation: 0.41 feet msl 
Totd Well Oepth: 125 feet bgs 
We! Screw: 25 to llS feet bgs 

5iS 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPnON ;r - 
4 

Surface conditions: concrete 

7 
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- - 1 75 0 

. - .  -7 . . :. M 
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EnSa fe/A/len 6; Hoshall 

Project: Z M  E - WvdSase Uwrkston 
Location: G%destm SC 
Started at W O  on F30-S6 
Ccmpkted at 11550n I-30-96 

Driling Method: 42Y D 105' W) =A kifh sMt spoon 
~ r w g  company: duantfc DrdFrQ (SCcevt PPDI 
Geologst: El EWE 

Monitoring Well NBCE563001 

Coo~dnates. 231715E142 E 37569B8.5 N 
M a c e  Wva t im  110 feet msl 

TOC Elevatlm a88 feet msl 
Depth to Gromdwater: Z68 feef TOC Measured: 3/13/9S 
Grwndwater Elevation' 220 feel msl 
~ o t d  Wel l  Depth: EO feet bgs 
He! Screen: 30 to f20 f e ~ f  bgs 

GEOLOGIC DESCRIPTION 

Surface condltlons: concrete 

5 7  
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WELL DIAGRAM 
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Clay: red-brown, stiff, some medlum sand, moist 
to wet; tan. fine, clean sand in last 0.1' of 
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Monitoring Well NBCE56301D 
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EnSafe/Allen 6; Hoshall 

Project: Z W  E - MvdK'ase Cha&ston P 
tocation: . 3 ~ 1 ~ 4 ? s t g  SC 
Started at WO on I-30-# 
Completed at 1hD on 1-31-96 
Driimg Mehod: 4.25'D 109' CW) HSA hM spCC spoon 
DrUing Company: A&!nt% IkBrg (SC cert d12lO) 
Geologist: R flythe 

Monitoring Well NBCE56301D 

Surface Elevatiorr Ill feet msl 

TOC Elevatiwc #RB8 feet msl 
Depth to Grmdwater: Z88 feet TGC Measured: 3/13/56 
Groundwater Elevatjm 300 feet msl 
Total We# Oepth: 355f~tLgs 
We! Screen: 250 to 34.5 feet bgs 

GEOLOGIC DESCRIPnON 

W 
'7 
az - 

WELL DIAGRAM 

7 Clay: gray, as above. , 7 9 2  ? 
Sand: dark green-tan, medlum to coarse, poorly L 

al 
& - 

. ..o .: SW sorted, wlth rnedlum to coarse shell hash and - % C 
L 

0 .o: : :o 4 . .n, phosphate nodules, soft, moist to wet. C 
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CL Silt: dark olive-green, high sand content, some + ~ -239 
dark green sandy plts, rnolst--Ashley 

SW 

SW 

. . . - -. 
Sand: as above. .. . - .  .. .. .. -.. . - .  . .. 
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Sand: light tan-green, as above except for 
increase in oyster shell content and phosphate 
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EnSa fe/Allen S Hoshall 

P r o m  Z M  E - hbvdaaSe Charkston 
Location: Crwrl9stm SC 
Started at X520 on I-31-96 
Completed at 1620 rn I-31-1-96 
Orlbng Method: 425'ID (7.F'CW3)HSA h#h wff spoon 
~ r w g  company: am 
Geologist: E Bythe 

Monitoring Well NBCE563002 

Coordhates: 23i7l2331 E. 375EX83 N 
M a c e  Elevation: 110 feet m ~ l  

TOC Hevation: a80 feet msl 
Depth to  Grotndwater. 7.81 leef TfX Measwect 3/13/96 
Groundwater Elevation: 2.99 feet msl 
TOW wa ~epth: a0 feet bgs 
Well Screen: 30 to f20 feet bgs 

m a m  Ln x 

W 
F 
e - 
G 
W 

GEOLOGIC DESCRIPTION 

Surface condtlons: concrete 

WELL DIAGRAM 
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EnSafe/Allen 6; Hoshall 

P r o m  Z W E  - Mva8ase #arkston 
Location: Charlesim SC m 
Completed at tEW cx, 2-I-66 

Orling Methoct: 4.25'10 (7.6'K!)hS% Mh sprt spoon 
Drihg Company: Atlatic DaFng l .  cwt R1210) 
Geologist: El 6 ly f k  

1 

Monitoring Well NBCE563003 

Coordinates: 2316Q3E43 E, 375B.539 N 
Swiace Elevation: K29 feet msl 

Depth to Gromdwater: 758 feet T K  Measured: 3 / W  
Groundwater Elevation: 3.35 feet msl 
Total Wel Depth: I25 feet bgs 
We! Screm 25 to 115 fwf  bgs 
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Surface conditions: concreie 
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GEOLOGIC DESCRIPTION 
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7 - - - WELL DIAGRAM 



Page 1 of I 

EnSafdAllen 61 Hoshall 

Project ZLW E - hbvd Base DWlesfon 
Locatim Om-kstm SC 
Started at W O  m D-0695 
Canple ted at 16#l on f0-06-S5 

Drmg Method: 4 Z ' D  (75'W) hS.4 hith spit spoon 
Drmg Company: Atta?tic (SC cert IPIO) 
GeolDgist: K Kafka 

Monitoring Well NBCE566001 

Coordinates: 23IBD95.03 E 376050.46 N 
Surface Oevatbrc a7 feef msl 

TOC PRvation: 848 f e t  msl 
Depth to Gromdwaie~ 686 fpet T K  Measured: 3/13/96 
Groundwater Elevation: L62 feet msl 
Total Wd Depth: 14.0 feet bgs 
Wd Screwe 4.4 to l.34 feet bgs 

a 
B c - 
G 
W r n m  w hl 

WELL DIAGRAM 
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GEOLOGIC DESCRIPTION 

Surface condtions: asphalt parking lot. 
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CL sana medlum plastfcity, ffrm, dry to moist: Hgher 
sand content In upper 0.3' with some small 

0 -7 pieces of gravel. 
r-6 



EnSa fe/Allen & Noshall Monitoring Well NBCE56601D 

GEOLOGIC DESCRIPTION 

Clay: yellow-gray with orange mottling, some sllt, 
with very fine to flne sandy pods throughout, 
very stiff, plastic, moist: sandy pods from 5-7.6', 

FeOx nodules, mean size 0.5 cm, from 8-8'. 

light brown silty pods from 14.4-15'. 

Clay: gray-green with some brown FeOx mottling, 
some sllt, very stiff, plastic, moist. 

e sand and black, 

Page 1 of 2 
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EnSa fe/Allen 6; Hoshall 

Proiect: Z W  E - NaW B e  Charleston 
Locatiw lZha-&stm SC 
Started at 14D on P(6-515 
Completed at 69 on 12-16-95 

Orlting Method: Rotasonic 163 W mi& 38ID cori?gbitl 
Drhg Company. Adance En wcmentd 1SC C&# 889) 

Geologist: I? Bayky 

F WEU. DIAGRAM 

GEOLOGIC DESCRIPTION - - 
2 

.. ., _.-.. .' - :. ..-.. 

.. . .  

Monitoring Well NBCE56601D 

Coordites 23EQ.218 E, 37605572 N 
Surf ace Elevation: 86 feet ms' 
TOC Elevatim 848 feef msl 
Depth ID Gtomdnater: Z77 feet TcX Measured: 3/13/96 
Groundwater Uevatiorc (2 7/ feet msl 
Total Wd Deptfe 266 l e t  bgs 
Well Screen E7 to 2Eit f e ~ t  bgs 

I 



EnSafe/Allen 6 Hoshall 

Proiixt Z W  E - MvdSase Qwleston 
Location: Charlestm SC 
Started at 0920 on 1l-8-95 
Cmr?leted at m 11-8-95 
Ormg Method: 4XlD flS' W) %A Mb spft spoon 
W1Gng Company: Atlatic Dikng (SC cert BED1 
Geologist: R sfylhe 

Monitoring Well NBCE569001 

Coordinates: 23167QZliE; 37554Q63 N 
Surface Ekvation: Ill1 feet msl 

TOC Elevation: a01 feet msl 
Oepth to Grandwater: 587 feet TOC Measwed: 3/13/96 
GFmdwater Elevatim feet msl 
Totd Wel l  Oepth: t26 feet bgs 
Well Screen: 26 to 116 f e t  bgs 

W 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION r - 
4 
W 

h 

Surface conditions: asphalt parking lot 



EnSa fe/Allen 6 Hushall Monitoring Well NBCE569010 

GEOLOGIC DESCRIPTION 

sandy matrix wlth clay and slit, moist, occasional 

upper 0.7' and 50-60% at 13-13.3'. 

Sand: as above; sand content 70-80%, 15% PO4 
nodules, 540% fine to medium shell hash. 

Page I of 2 
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EnSafe/Allen 6 Hoshall 

Project: I M E  - Navdi3ase Owkton 
Location: Cha&stq SC 
Started at K155on F21-86 
Cmpleted at iE5on I-2t-96 

mirig Method: Rofasa-ic E F ' ~  cas&~ 38"m cori7gbiU 
[kmg Company: AdanceEh&cnmentd (SC Cerf# 889) 
Geologist: 1 Kafka 

Monitoring Well NBCE56901D 

Coordinates: 291680372 2 37554535 N 
surface Elevation U.5 feet msl 

TOC Elevatiw D.25 fmt msl 
Depth to Gromdrrater: €3 feet To& Measured: 3/B/96 
Grmdwater Elevatjon: 4.09 feet msl 
Totd Wen Depth- 310 feet bgs 
Wd Screen: 210 to 3a5 f e t  bgs 

E 
GEOLOGIC DESCRIPTION .%- - 

3 

WELL DIAGRAM 

Sand: olive-brown, 30-40% phosphatlc sand in 
matrix but also present in pits/stringers, fine to 
coarse shell hash, small PO4 nodules, soft to 
flrm, very high silt content, low plasticity, wet; 

3 100 0 Sand: as above: phosphatic sand content 

60-80% increasing with depth, hlgh silt content. 
soft to firm, trace to some cfay, low plasticity, 

30- Silt: olive-brown, clayey, trace very fine to fine 
sand, flrm to stiff. occasional very flne to fine 
phosphatlc sand plts at 30.6', 30.8', and 31'. 
moist to wet--Ashley Formation. 

35 4 100 0 

40- I I 
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EnSa fe/A//en & Hoshalt 

Project: Z M  E - Mvd Base Owleston 
Location: Charleston, SC 
Started at W O  im fl-B-95 
Completed at 1EO m 11-8-95 

Orsrng Method: 4.25'D 275' 02) hSA wifh spft w o n  
OrHing Company: A t h k  i3&g (SC cerf #PDI 
Geologist T: Kafha 

Monitoring Well NBCE569002 

Coordnates: 23t660897E 3754m88 N 
Swface Elevation: LZQ feet md 

TOC Elevation: 876 feet msl 
Depth to  Grovldwater: 366 feet TOC Measured: 3/13/LE 
Groundwater Elevation: 610 feet tns/ 
Total W e l l  Depth: 25 feet bgs 
Well Screen: 25 to f15 feet bgs 

a 
F 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION C - 

2 
Surface condltlons: asphalt parking lot 

- 
5- 

- 1 roo 0 
-sorted, increasing clay In gray stringers, 

2 100 0 
10- 
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- 3 100 0 
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EnSa fe/Allen 6; Hoshall 

Prolect Z M  E - NavdBase markston 
Location: C h a k s t g  SC 
Started at W o n  1-a-Q6 
Completed at #a on /-15-96 
Drliing Method: 42710 KS' m) HSA h$th spEt spoon 
DtThg Company: A M &  Mng (SC cwt Pt2KII 
GeotPgist: B Hjdk 

Monitoring Well NBCE570001 

Coordnates: 231676US E, 3754IIV N 
Surface Elevation: 115 feet msl 

TOC Elevation- If35 feet m/ 
Depth to Grovldwatw: 626 feet TCC Measwed: 3//3/96 
Groundwater Elevatim 509 kei msl 
Total We1 Depth: 125 feet Dgs 
WeY Screen: 25 to 115 feet bgs 

GEOLOGIC DESCRIPTlON 

Surface conditions: asphalt parking lot. 

- 
W 
B c - 
2 

WELL DIAGRAM 
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Coal layer underneath asphalt. 
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EnSa fe/Allen 6 Hoshall 

P r o w  ZCXSE - AbWBase L3a&ston 
Location: lXdesfm SC 
Started at 1515 on tt-7-95 
CmpWed at 1630 on 11-7-&5 

Orlting Method: 425"D (7;s' CXI) HSA hfth wkt worn 
Baing Company: Atbntic M w  (SC mt #t?K)) 
Geologist T. Kdka 

Monitoring Well NBCE570002 

Cmrdmates: 2368.%CX & 37SG2.25 N 
Surface Elevation: U.2 feet msl 

TOC Elevation: A567 feet msl 
Depth to homdvdater: D.59 feet TOC Meawed: 3/13/96 
Grwndwater Elevatim 1509 feet msl 
Total Wel l  Depth: E5 feet bgs 
HeR Screen: 3.5 fo E5 feet bgs 

5i: 
7 

WELL DIAGRAM 
4 

- 
GEOLCGIC OESCRlPnON - - I 

2 
Surface conditions: grass next to bus stop 
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EnSafe/A/len 6 Hoshall 

Project: ZEE-&v&BasP CJia&ston 
Locaticrc CPWeston, SC 
Started at Klb on I-20-96 
Completed at 1150 on F20-96 

Ormg Method: Rotasmic (&S' cahg 3 " I D  corng bitl 
DrKng Company: Mace Envkmfd (SC Cert# 889) 
Geologist: T; Kana 

Monitoring Well NBCE57002D 

Coordnates: 23168728 E, 37522657 N 
Surface Elevatjwr 87 feet msl 

TOC Elevation: a67 feet msl 
Depth to Grotndwater. Z70 feel TOC Measured: 3/13/. 
Groundwater Elevation: 597 feet msl 
Total Wel Depth: 354 f& bgs 
Well Screen: 254 to 34.9 f& bgs 

53 
f 

WELL DIAGRAM 
4 

GEOLOGIC DESCRIPTION 
- - 

Surface conditlons: asphalt parking lot. 

Sand: dark brown grading to orange and 

stiff, medium to high plastielty, wet; wood 
fragments at 16.8-17'; 10-15% very fine to fine 
sand present In pods interspersed throughout. 



EnSafe/Allen 6; Hoshall Monitoring Well NBCE57002D 

GEOLOGIC DESCRIPTION 

phosphatic sand and silt, 10% PO4 granules and 
20-309: fine to medlum, poorly sorted shell hash, 
some clay pods. soft, low plasticity, wet, 

Sand and silt: as above with 60-704: phosphatic 
sand in matrix and also in occaslonal 
pods/strlngers, soft, moist to wet. 

--Ashley Formation 

Page 2 of 2 
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EnSa fe/Al/en 6 Hoshall 

Project Z M E  -Mva'Ease i3arleston 
Location: Chakstiq SC 
Started at WKI on l+F-95 
Cwnpleted at h25 m 1H7-95 
~ r h g  bethod: 4 S D  IT;G'W)HSA with sprt spoon 
Orang Company: A t M k  DBtg (SCcert IQMI 
Geologist: B WIyfhe 

Monitoring Well NBCE570003 

Coordinates 231660aC13 E 3TBX3.32 N 
Su-face Elevation: 112 feet msl 
TOC Uevatiort: X2Q6 feet msl 
Depth to i30vldwater: 474 feet T i  Measwed: 3/13/&7 
Groundwater Elevatim 622 feet msl 
Total WeY Depth: 130 &el bgs 
We# Screerc 25 to 115 feet bgs 

" 3 I WELL DIAGRAM 

GEOLOGIC OESCRIPTION - - 
d 2 

Surface condltions: asphalt parklng lot 
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EpSafe/Allen 6; Hoshall Monitoring Well NBCE57003D 

GEOLOGIC DESCRIPTION 

with trace medlum, silty. saturated; red FeOx 

0.5" light gray to yellow silty laminae at lo'. 

Page I of 2 



EnSa fe/Allen 6; Hushall Monitoring Well NBCE57003D 

Pro jet: Z M  E - Navd Base Uwrkston Coordinates: 23EEE43 E, 37527597N 
Location: Cha~kstcQSC Surface Etevatlm 118 feet msl 

Started at 1440 m F20-96 TOC Elevatim 1158 feet msl 
Completed at B1Son l-20-gS 0eptf-1 to Gromdwater: 5.38 feet T K  Measured: 3/13/96 

Ormg Method: Rotascnic (&Pa7 c3sh.g 38"' corhg Graindwater Elevation: 620 feet msl 
Orlhg Company: A&nce Enb+%fum?td (SC Cwblr 889) Total Wetl Depth' 325 feet bgs 

Geologist: T. KafXa Well Screen: 225 to 320 f ~ e t  bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTlON 
3 
W 

Sand and silt: olive-green to olive-brown, 50- 
BOX very flne to fine phosphatic sand present in 
matrix, 5% < I cm slzed POg nodules. fOX very 
fine to fine shell hash In phosphatlc sand 
strlngers/pods, soft to firm, moist to wet: large 
sand pods at 22.4', 23-23.4'. and 24.7'. 

Shelby tube 25-27': phosphatic sand and sllt in 
top and bottom. 

Sand and silt: more unlform than above. 60-70% 
very flne to fine phosphatlc sand In matrix, faint 
black sllt laminae throughout, soft, cohesive, 

30- 

40- 
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EnSafe/A//en 6; Hoshall Monitoring Well NBCE570004 

Project Z M  E - Mva' Base UWeston 
Locatlm Lba-kstqSC 
Started at 1XX) on 9-P-96 
Ccmpleted at 1Zf5 cn Q-IZ-M 
Wmg Method: 425"fD (T.5" W) HSA hith spit w o n  
!Mag Company: A Wtti: {SC cwf #P#7) 
Gedogist: d Cooey 

Coordinates: 23i677Z37Z 375024.70 N 
Surface Elevation 14.l fa& f e l  

TOC Hevatlm 17.V fegt msl 
Depth to Grmdwatef: B M  feet TCX= Measwed: X)/f6/&9 
Grmdwatef Elevation: a21 feet msl - 
Total Well Deptk M.0 feet bgs 
We1 Screen: 4.0 to f3O W bgs 

3 WELL DIAGRAM 

GEOLOGIC DESCRIPTION - - 

5- 

to 
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100 
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100 

Surface condliions: Asphalt 

5 

Sand: yellow and light gray. 
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EnSafe/A/len 6 Hoshall 

Proiect: Z W E -  MvdBase Chadeston 
Locatirxl: Chxksta? SC 
Started at X)30 on 6t-95 
Completed at 1220 on 1k1-95 

Drbg Method: 42SD RS' CIOISA Mh spH spoon 
Orlfing Company: AtQl lk  ( .  cert RPB) 
Geologist' El sfythe 

Monitoring Well NBCE572001 

Coordinates: 23172/727E, 37545235 N 
Surface Elevation: fll feet msl 

TOE Elevation: 10.91 feet msl 
Depth to Gromdwater: 693 feet T K  Measured: 3/TJ/96 
Groundwater Elevation: 398 feet msl 
Total Wd Oeptk A0 feel bgs 
We# Sueex 30 to I20 f e t  bgs 

GEOLOGIC DESCRIPTION 

3 
7 e - 
2 

WELL DIAGRAM 
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Surface conditions: asphalt parking lot 
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EnSa fe/Allen & Hoshall 

Proiect: I W  E - hQvd Base tharlpston 
Lmtim Chzlestm SC 
Started at #130 on Kl-16-LE 
Completed at 1615 on D-6-95 

Drmg Method 4.25"D fZS' m) HSA kith spft spoon 
~rmg company: ~ t l j n t e  am ISC c~vt IPPDI 
Geologist: T. Kafka 

Monitoring Well NBCE572002 

Coordinates: 23IIW274 E 3755,406 N 
Sllrface Ekvatim D.8 feet msl 
TOC Elevation: K53 feet msl 
Depth to Grourdwater: 857 feet TO2 Measured: 3/13/516 
Groundwater Elevatiw 396 feet msl 
TOM W ~ B  ~ e p ~ 1 :  m ffee bg s 
Well Screen: 90 to 120 feet bgs 

, % 

F 
WELL DIAGRAM 

GEOLOGIC DESCRIPTION 
c - 

Surface conditions: asphalt parking lot. 

5 
1 100 0 

10 
2 45 0 No recovery in Shelby tube (10-12.5'): cuttings 

were saturated gray to tan-gray sand. 

3 0 

Sand: gray to llght gray, very fine to fine, 

15 
4 65 0 

20- 
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EnSafe/Allen & Hoshall 

Prolect: Z M E  - hQvd8ase Chadesfon 
LocaUm Charlestm SC 
Started at P40 on 1,'-I-95 
Completed at 14W CYI tiF9S 

I k b g  Method: 423'0 (7.F CY3) h S A  kiUl spCt spoon 
Orlting Company: A t h L k  &Wg /SC cwt #Pa 
Geologist: i3 Bythe 

Monitoring Well NBCE572003 

Coordinates: 23l715a93 E; 37546Z65 N 
Surface Elevation t24 feet msl 
TOC Eleva tim m1 feet msl 
Depth to Grovtdwater: &i7 feet TOC Measured: 3/L3/H 
Grandwater Elevation: 4.04 feet msl 
Total WeY Depth: L3O fept bgs 
Weg Screen' 3.0 to 120 feet bgr 

a 
P WELL DIAGRAM 

GEOLOGIC DESCRIPTION 5: - 

Surface condltlons: asphalt parking lot 

- 
5- 

A 1 100 0 

2 73 0 
10- 

15 3 100 0 
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( Monitoring Well NBCE573001 

Proiect: Z M E  - MvdEae tharkston 
LocaUm CtwlestmSC 
Started at 0905 m F7-95 
Completed at 1140 on F7-85 
mlhg ~eihod: 425'10 (7.5" Wl NSA tdth @t spoon 
DrlEng Company: Atlantic Dihg {SCcert #L?K?! 
GeolDgist B Bythe 

Coordinates: 2.31725804 637559296 N 
Surface Elevation' E12 feet msl 

TOC Elevation: 9.03 feet md 
Oepth to Gromdwater: 546 kt TCX: Measwed: 3/!3/96 
Groundwater Elevatim 357 feet md 
Total Wd Depfc 125 feef bgs 
Well Screen' 25 to 120 feet bgs 

13 Y WELL DIAGRAM 

GEOLOGIC DESCRIPTION - - 
cn 

Surface conditions: asphalt pavement. 

- 
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- 1 30 0 
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- 2 55 0 
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EnSa fe/Allen & Hoshall 

Project ZLW E - Mvzl Base Charksfon 
Location: Qlarkstg SC 
Started a t  0950 on 
Completed at 1/40 on I-6-96 

Drilmg Method: Rotasorc 65" W casi?(2 38"lD corm bilJ 
Dimg Company: AP;ance Enbmtd  ISC Cert# 8891 
Geologist: 1 K M a  

Monitoring Well NBCE57301D 

Coorcfinates: 23l7261266 Z 375B5.28 N 
Surface Elevation: 52 feet ms/ 

TOC Elevation: El03 feet msl 
Deph to Grou~dwater: 566 feet TOC Measured: 3/13/96 
Gtwndwater Elevation: 3.37 feet msl 
Total Well Depth: 2Qf feet bgs 
Wa Screen: M7 to 2W f& bgs 

m 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 
ai - 

an to light brown wlth some orange, 
fine, moderately well-sorted, silty. 

Last 5.6' of core felt out of core barrel. 
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EnSa fe/Allen 6 Hoshall 

Project ZCHEE - Mvd8ase Charleston 
Locatlm Chmbta7 SC 
Started at 0950 cn 1-6-l35 
Cmpfeted at 1140 on I-6-96 

Qriling Method: Rotasm'c (6.5"lXl caskgz 38ID wrhg &I) 
Drlimg Corrrpany: A l l a c e  EnvPmtd  (SC CerfR 8#' 
Gedogist: T. Kafia 

Monitoring Well NBCE57301D 

Coordinates 231726a66 & 37558528 N 
Surface E3evatim EL2 feet mi 

TOC Elevatim 803 feet 1x1 
Depth to Grourdwater: 566 feet TOC Measwed: 3/13/B 
Grwndwater Elevation: 3.37 feet msl 
Total WeU Depth: 2417 feet bgs 
WeU Screen: 19.7 to 2512 feet bg5 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Sllt: olive-brown, with -15-20% very fine sand In .. . .  . . --. : - :' 
matrix, pods of phosphatic sand throughout, 5% 
of shell hash and PO4 nodules in upper la, some 
clay, tow plasticity, soft to slightly firm, wet; 0.2' 

2' decreasing with depth, low plasticity, soft to 
sllghtty firm, wet. 

firm, moist to wet, trace effervesence with HCI-- 
Ashley Formatton. 
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EnSa fe/A/len 6 Hoshall 

Project Z M  E - h@vd Base Charleston 
Location: Charlestcq SC 
Stated at E o n  P-4-95 
Completed at 1235 cr, 12-4-95 

Dibg  Method: 4.25'ID IZG'CU)NSA hith spCf spoon 
mng Company: A M &  LWng ISCcert #PDI 
Geologist: K Blythe 

Monitoring Well NBCE574001 

Cmrcbates: 23I757621 E, 375618.54 N 

Surface Elevatim E15 feet msl 

TOC Elevatim 0.39 feet msl 
Depth to Groundwatw: 348 feet TOC Measured: 3/13/96 
Grwndwater Elevation: 591 feet msl 
Total W e l l  Depth: 25 feet bgs 
Well Screen: 25 to 115 feel bgs 

8 W 

U J  

a 
F 
5: - 
2 

GEOLOGIC DESCRIPTION 

Surface conditions: concrete. 

WELL DIAGRAM 
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EnSa fe/Allen 6 Hoshall Monitoring Well NBCE574OnID 

GEOLOGIC DESCRIPTlON 

Page 1 of 2 



Monitoring Well NBCE57401D 

GEOLOGIC DESCRIPTION 

20-25': trace to some shell hash, sand content 
decreases to 20-302 in matrix, but pods of 
sand and shell hash evident throughout. 

Sand and sllt: as above with 50-60% PO4 sand 

Page 2 of 2 
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EnSafe/Allen 6 Hoshall 

Proiect: Z M E  - hgvd&se &&ston 
tocatron: Lkrkstcn. SC 
Started at 1450 m iZ-4-95 
Completed at 1620 on P-4-95 
DrlfRlg Method: 42S'ID KG' K!! HSA Mi3 spH spoon 
Dreng Corwmy. Attantic Diblg (SCmt #PD) 
Geologist' 8. Hyfhe 

Monitoring Well NBCE574002 

Coordinates: 23V59424 Z 3755772.47 N 
Suface Elevatim 94 feel ms' 
TOC Elevatiwr 922 feet msl 
Depth to Gromdwater: 294 f e t  T '  Measured 3/D/QS 
Grarndwater Elevation: 628 feet msl 
Total Well Depth: 125 feet bgs 
Well Screen: 24 to It5 feef bgs 

55 
7 

W E L L  DIAGRAM 
C 

GEOLOGIC DESCRIPTION - - 
I n 

Surface conditions: concrete 

Shelby tube (2.5-4.5'): fill material: clay and 

h organic content, 
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EnSafe/A/len 6 Hoshall 

Pro& ZCM E - NavdBast? Qwleston 
Location: Oa-Iesfg SC 
Started at Q20 on L2-5-G5 
C m t e d  at 14Xlon f2-5-l6 

Drmg Method: 4.25'nl R5' W) M A  kiUl SPFf spoon 
Driting Company: A M &  ic ISC cert #1210) 
Geologist: R EYythe 

Monitoring Well NBCE574003 

Coordinates: 2317608..95E 3f5511SY3 N 
Sirface Elevation: St5 feet msl 

TOC Elevatlm 5-40 feet msl 
Oepth t o  Gromdwater. 6 5 1  feet T K  Measured: 3/B/Xh5 
Groundwater Elevatiwc 289 f e t  msl 
Total Well Oepth: 125 feet bgs 
Well Screen: 25 to ll5 feet bgs 

WELL DIAGRAM w u a  8 9 

75 

100 

100 
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3 

5- 

10 

15- 

20 - 

j ~ p a  GEoLoGIc E m P T I o N  
z - 

e 3 9 
Surface conditlons: concrete 

0 

Clay: as above, with sand laminae throughout. 
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EnSa fe/Al/en 6 Hoshall 

Proiect ZCW E - MHBase Charbston 
Location: #m!estw~ SC 
Started at EXW m 0-4-95 
Completed at mXI a7 10-4-H 

OrUing Method: 4.25'fD ( Z 6 ' a I  HSA hith spH spoon 
Drlfslg Company: Atla-~k C;httng 15C mt PlZX71 
Geologist: S WeaWwd 

Monitoring Well NBCE576001 

Coorckates: 231764856 6 37567644 N 
Surface Elevation: S1 fPef msl 

TOE Elevation: a85 feet ins1 
Depth to Grmdwater: Z05feet TOC Measured: 3 / D / .  
Grwndwater Elevation: 180 feel msl 
Totd We! Depth: i30 feet bgs 
WeN Screen: 30 to 120 feet bgs 

W 
P 

WELL DIAGRAM " d 
GEOLOGIC DESCRTFTION 

e - 
2 

R 

Surface condltlons: asphalt 
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EnSa fe/Al/en 6 Hoshall 

Project: ZCWE - hbcldmse h r l e s f ~  
Location: c Y ~ ~ e s t ~ q  SC 
Started at #730 on IO-4-SF5 
Completed at 1230 m D-4-95 

Urlng Method 4.25"D 17;s' iX)HSA h4lh spH spoon 
Drmg CMnpany: A&& LWng (SC cwt PPD) 
Geologist: G. Tm@e 

Monitoring Well NBCE576002 

Coordinates 23l7Ei276E, 37570106N 
Surface Elevation: 84  feet msl 
TOC Elevatiorc a32 feet msl 
Depth to Gromdwater: 534 f& 7X Measwed 3/13/96 
Grandwater Elevation 298 f& msl 
Total We4 Depth: F4.5 feet bgs 
Well Screen: 4.5 to 125 feet bgs 

E - - 
2 

t ; g  
i g # i g i $  

WELL DIAGRAM 
e 

Surface conditions: asphalt 

0 

1 
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EnSafe/Allen 6 Hoshall 

Project: ZCKEE - Wvd Sase QMrkston 
Lomtim Uwkstm SC 
Started at 0900 m +IS-96 
Completed at 030 on kg-96 

D m g  Method: Rofasmk 16S'CO cas'hg 38" 117 wri7g bit) 

Drmg Company: A b z e  E n v $ - m  td (SC CKW 889) 
Geologist: T: Kafka 

Monitoring Well NBCE57602D 

CoardKlates: 23t7830..1;W E 37576294 N 
Swface Eleva tim 84 feet msl 

TOC Elevatim 834 feet msl 
Depth to Grmdwater: 66f feet TOC Measured: 3/B/S6 
Groundwater Elevation' 173 feet ~nsl 
Total Well Depth: 280 feet bgs 
WeR Screw B0 to 2Z5 fi?& bgs 

a 
f 

WELL MAGRAM 

GEOLOGIC DESCRIPnON r - 

Surface conditlons: asphalt lot. 

Gravel and sand: light brown to gray. BO-70% 

fine with trace medium , fining downward, 

mottllng, 5% sand, stlff, high plastlcity, molst: 
Increase in sand content in last 0.5. 

increases to 60-704: in 18.5-17.5', 10-15% flne to 
medium shell hash in matrix. 



EnSa fe/A//en & Hoshall Monitoring Well NBCE57602D 



EnSa fe/Al/en 6; Hoshall Monitoring Well NBCE580001 

GEOLOGIC DESCRIPTION 

Surface conditions: asphalt parklng lot. 

Spllt spoon plugged; Auger cuttlngs 0-8': brown 
to olive brown, mottled, sandy clay, very fine to 
fine sand, low/rnedlum plasticity. 

Page I of 1 
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EnSa fe/Allen &: Hoshall 

Project: Z W  E - Navd Base OMrleston 
Location: Umksfm SC 
Started at W 5  on t-21-96 
Ccmpleted at #IM on 1-2+96 

DrDa7g Method: Rotasmk IEG'm cas- 3BID cwng bill 
DrUing Company: f i m e  h & m t d  (SC cert @Q) 
Geologist: T: Kafka 

Monitoring Well NBCE58001D 

Coordinates: 231764029 15 375420.14 N 
Surface Elevatim 84 ket msl 

TOC Elevation: 929 feet msl 
Depth to Grmdwater: Z67 feet Ta :  Measwed: 3/13/96 
Groundwater Eievatjon: la2 f e f  msl 
Total WeR Depth: 30.0 f e ~ t  bgn 

Wd Screen: 20.0 to 295 feef bgs 

W E L L  DIAGRAM 

k Surface conditions: asphalt parking lot. 

2 

Clay: dark olive-brown, 5% very fine to fine 
sand, firm to stiff, medlum/hlgh plastlclty, mobt 

Clay: brown to light blue-gray with orange and 
orange-brown mottling, 10-15% very flne to fine 
sand content in upper 1' decreasing to 6% at 

Sand content 6% below 8.8'. 

Sand and silt: ollve-brown, phosphatic sand 
content 70-8091 in upper I' decreasing to 
50-60% at 10-20.5' then to 30% for remainder, 

I - - B E !  
A 

g # $ $  3 
9 &  

@ W 2 
8 E i a  

g 

8 

$ 
GEOLOGIC DESCRIPTION 
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EnSafe/Allen 6 Hoshall 

Proiect Z M E  - MvdBase CKarlestm 
Location: ch&stcn, SC 
Started at 0825on I-2i-CX 
Curpleted at WXl on h2I-516 

fkifhg Method: Rotasorui: (tIF'#cas@z 3a"D mrirg bitl 
Wtng Company. Mmce f 3 ~ m t d  (SC cerf #QI 
Geologist: 7; Kafka 

Monitoring Well NBCE58001D 

Cowdinates: 231764GV9E 37542aM N 
Surface Elevation 94 feet msl 

TOG E!evatim 02Q feet msl 
Depth to Grmdwatw: %67 feef TCC Measured 3/13/96 
Grwndwater Etevatlon: la f e t  ms/ 
Total WeA Depth: 3a0 feel bgs 
Well Screen: 200 to 29.5 feef bgs 

5% 
F W U  DIAGRAM - 

GEOLOGIC DESCRIPTION - - 
2 

10-15% fine to coarse shell hash with 5-10% PO4 .. ..-.. , - .. . . . - .  pellets in upper 1', trace clay, firm, low plasticity, .. .. 

3 100 0 

stringers, high slit content, trace clay, low 
plasticity, cohesive, wet; sand content increase 
to 70-80% from 28-20.5'. 

remainder-- Ashley Formailon. 

4 100 0 

Shelby tube 35-37.5': top and bottom -- Ashley 

5 100 

40- 
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EnSa fe/Allen h; Hoshall Monitoring Well NBCE580002 

Project: Z M  E - hbvdBase Charleston CowdKlates: 23174&394 E, 37528629 N 
Location Chackstrn SC Surface Elevation: M7 feet msl 

Started at 1240 m eK7-95 TOC Uevatlm D.33 feet msl 
Completed at D30 on tFK7-H Depth to Gromdwater: &23 I& TCX: Measured: 3/B/W 
Drilng Method: 425"D (ZS L23) %A kilh s@? w o n  Groundwater EkvaUon: 4.M feet msl 
Drlting Company: Atlantic Dm I .  cert IPK7I Total We! Depth: l3.0 fPetbgs 
Geologist: T. Kafka We1 Screen: 3.4 to E4 fpet bgs 

T WELL DIAGRAM 

GEOLOGIC ES(=RIPTION Z: - 
d 

cn acn 2 
Surface condltlons: asphalt parking lot. 

- 
5- 

- 1 65 0 

- 

- 2 100 0 
io- 

- 

- 3 100 0 
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20 - 

al 
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EnSa fe/A/len & Hoshall 

Project: ZO+i?ZE-t&va'Base Q'M&ston 
Location: CKEYlestm, SC 
Started at ELW a7 1k2-95 
C~mpleted at 1555 on lk2-95 
Drag Method 4.25"D 10S'W)HSA Mh spH spoon 
DrWg Company: Atlank D&g ISC cwt #PDl 
Geologist: B EUythe 

Monitoring Well NBCE583001 

Coordinates: 23183#.30 E, 375554.72 N 
Surface Elevatiw 99 feet msl 

Toe Elevation: a74 feet msl 
Depth to Grmdwater: 677 feel T C  Measured: 3/13/96 
Grwndwater Elevation: 297 feet msl 
Total W d  Depth: D.5 feef bgs 
Wel l  Screen: 3 5  to f25 feet bgs 

GEOLOGIC ESCRIPTION 

Surface conditions: asphalt road 

5% 
F 
;r - 
3 W 

WELL DIAGRAM 
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EnSa fe/Al/en 6 Hoshall 

P r o m  Z W E -  A4vdhse Chxk5fon 
Location: Charlestcq SC 
Started at W5 0n KI-D-95 
Completed at 1520 on PX7-95  

Ormg Method: 43'127 RS'CQ'IHSA hith spEi spoon 
Mihg Company. Atlatic Ddfw (SC cert #ED) 
Geologist: T; Kafka 

Monitoring Well NBCE583002 

Cowdrnater 23l8446:hSE, 37561W7N 
Surface Elevation: 50 fPet msi' 

TOC Elevation: 8612 feet ml 
Depth to Grocndwater: 6270 feel TOC Measwed: 3/13/96 
Grwndwater Elevation: 232 feet msl 
Total We! Depth: I32 feet bgs 
WeR Screen: 36 to f26 feet &s 

WELL DIAGRAM 

P1 

.- 
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GEOLOGIC ESCRIPTION 

Surface conditions: asphalt road 

E - - 
2 

5- 

10 

15- 

20- 

- 
- 

- 

- 

- 

I 

2 

3 

67 

87 

100 

0 

0 

0 



I EnSa fe/Allen 6 Hoshafl I Monitoring Well NBCE58302D 

I 
Proiect: Z W E  - MWgase Gmt?ston 
Location: CYw&tm, SC 
Started at ml5 cn f-P% 
Completed at 0945 cn /-19-96 
Or&$ Metho& Rotasix& 165'W cas@ 38"ID c#-i?gbit) 

Drllig Company Mace E n M i m t a '  (SC ceri #B89? 
Geologist: R BVthe 

Coorchates 23W27O E; 3755851671V 
Surface Elevation BO feet msl 

TOC Elevation: a85 feet msl 
Depth to Gromdwatec 696 feet T X  Measured: 3/E/M 
Groundwater Ekvatiw 183 feet msi 
Total Well Oeptk 3 W  feet bgs 
W d  Screen: 20.3 to 297 feet bgs 

a 
B WELL DIAGRAM 
& 

GEOLOGIC ESCRIPTION - - 
3 
W 

Surface conditions: asphalt parking lot. 

Sand: red-brown grading to gray with red 
mottling, clayey, low plasticity, moist. 

sand pockets, stiff, moist. 

Page I of i 



Monitoring Well NBCE58302D 

GEOLOGIC DESCRIPTION 

concentration; lag deposit at 28.3-29.9' with 
shell hash and phosphate nodules. 

Page 2 of 2 
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EnSa fe/A//en & Hushall 

Pro J& Z M  E - hbvdBase atarkston 
Location: W k s f c ~ %  SC 
Started at W O  tn M-Ii-!25 
Completed at DX) on KI-IF95 

ngng Method: 4PS'D KT' W) HSA kdlh sprt w o n  
[khg  Company Atkmik Dm (SC mt PPM) 
Geologist: f? &yky 

Monitoring Well NBCE583003 

Coorckwtes: 23&%4W 15 37554a2Q N 
Surface Elevation: 94 feet ms' 

TOC Elevation: a 5  feet msl 
Depth to Grmdrrater: 549 feet TOC Measure& 3/B/ .  
Groundwater Elevation: 376 feet msl 

1 Totd Wen Depth f3.l f a  bgs 
Welt Screen: 31 to 12/ feet bgs 

7 NELL DIAGRAM 

GEOLOGIC DESCRIPTION J1 - 
9 

Surface conditions: asphalt parking lot. 

ue-green clay, silty, plastic, soft, wet, at 
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EnSafe/Allen 6; Hoshall 

Project: ZOE E - Mva'Sase Charkiton 
Locatim ~ s f c ~  .% 
Started at 1240 on 1C-B-% 
Compk t ed at 14M on k8-95 

Orhg Method: 425'10 RS' WI USA Mth spit spoon 
Drbg Company Atlm,!ic DWg ISC cwt PQD. 
Geol@st: K Blythe 

Monitoring Well NBCE586001 

Coordinates: 23i8712.80 E, 37528L27 N 
Surface ElevaUm 82 feet msl 

TOC Elevatiw 805 feet rnd 
Depth to howidwater: 241 feet TiX Measured: 3/#/96 
Grwndwater EtevaUm 565 feet msl 
Total Well ClepVI: 126 feet bgs 
Wel Screen: 26 to 121 feet bgs 

7 WELL DIAGRAM 

GEOLOGIC DESCRIPTION 5: - 
3 

Surface conditions: gravel 
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1 27 0 

2 100 0 
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EnSafe/Al/en 6; Hoshall 

Project: Z W E  -MvdL?ae Charfeston 
Location: f3mkfcn SC 
Stxted at 1525 m F9-L45 
Cwnpleted at E620 on f-9-95 

Dilling Metho& 425'lD (T.S'WlHSA hith spEt spoon 
Drirng Company: Atlantic DIN (32 c#t It?X7) 
Geologist: R Bythe 

Monitoring Well NBCE590001 

Coordinates: 2 3 # ~ 3 1 E ,  37482Z84 N 
M a c e  Etevation: a3 fef inst 
T K  Uevatlwr: 6111 feet msl 
Depth to Grandwater: 296 feet TCX: Measwed: 3/f3/96 
Groundwater Elevation: 515 feet msl 
TOM wen ~epth: 125 feet bgs 
We! Screen: 25 to 115 fef bgs 

WELL DIAGRAM E - - 
4 d 

GEOLOGIC DESCRIPTION 
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Surface conditions: asphalt parking lot. 
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EnSa fe/Al/en & Hoshall Monitoring Well NBCE59001D 

GEOLOGIC DESCRIPTION 

Clay: as above gradlng to brown-gray, -5-10% 

organic matter (grass, wood) intermlxed, trace 
to some sand (-5x1, H2S odor, slight petroleum 
odor when sample bag opened. 

Clay: as above with 2" brown-black wood and 
peat layer at 20'. 



Monitoring Well NBCE59001D EnSafe/A//en 6 Hoshall 

GEOLOGIC DESCRIPTION 

silt at 22.2', some clay, wet: few oyster shells in 

high silt content, some light tan to white clay of 

trace effervescence with HCI; some 0.5-1 cm 

Page 2 of 2 
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EnSa fe/Allen 6 Hashall Monitoring Well NBCE596001 

Project: Z M E  - Navd Base Charfeston 
Location: Ch&sta? SC 
Started at 1535 on 10-3I-95 
Cmpleted at 1650 m 10-3hH 

Drmg Mehod: 4.2Y'lD RS' W) HSA kith spH spoon 
Ikirng Company: A f b l i c  DZng ISC cart #2/0! 
Geologist: R Blyihe 

Surface Elevation: EW feet msl 

TOC Bevation: SKI feet msl 
Depth to Gromlwater: 4.67 feet T X  Measured: 3/#/M 
Gramhater Elevation: 4.43 f k t  msl 
~ o t a l  wd Depth: EO feet bgs 
Wen Screen: 30 to 20 feet @ 

GEOLOGIC DESCRIPTION 

Surface condltlons: asphalt pavement 
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WELL DIAGRAM 
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Monitoring Well NBCE59601D 

Page 1 of 2 
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EnSa fe/A/len 6; Hoshall Monitoring Well NBCE5960.10 

Prole& Z M  E - MvdEbse Chafleston 
Location: ~ s t m ,  SC 
Started at 0940 m 12-13-95 
Completed at 1/10 on El.3-95 

DrMg Method: Rotaswc (66' ca* 3 8 D  mils txt) 

Drmg Company &me Eilvfwnentd (SC c& M891 

Geologist: P. Bayky 

Coorciina tes: 231WZ53 E 374W.31 N 
Surface Elevation: 86 feet msl 

TOE Elevation: 832 feet N/ 
Depth to Grmdwater: 524 feet TOC Measured: 3/13/96 
Groundwater Elevation 4.08 feet msl 
Total We! Depth: 336 feet bgs 
Well Screen: 237 to 331 feet b@ 

WELL DIAGRAM 

S - 
0 
U - 
0 
C 

3 
H - - - 
2 !! @ 

GEOLOGIC DESCRIPTION 

Slit: ollve-brown. some black very flne 
phosphatic sand, trace to some clay, soft, 
plastic, wet. 
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E g i y  
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Lag deposit at 32-33': matrix supported oyster 

23.4 
Silt: ollve-brown, clayey, firm to stiff, plastic, 

1 254 



Monitoring Well hlBCE596002 

Page I of i 

Proiect: ZCKEE - Navdl3ase OSarkston i 
Location: Lhadsstm SC 
Started at 11135 0n D-3k95 
Completed at 1430 an k7-3I-LF 

OrUing Method: 429'IO 175' IW)HSA kiUI spH spaon 
OrWrng Company: A tim& D+im (SC cmt iYt2IOI 
Gedcgist: 7:KaRa 

Surface Elevation: 55 feet msi 

TOC Elevatim 929 feet msl 
Depth to Grouldwater: 502 feet TIX Measured: 3/n/96 
Grmdwa ter Eteva tim 427 fpet msl 
Tota Wel OepVI: EO feel bgs 
Well Screen: 30 to 120 feet bgs 

7 W E L L  DIAGRAM 

GEOLOGIC DESCRTPTION 
e - 

Surface conditions: asphalt pavement 
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EnSa fe/A/len 6 HoshaN Monitoring Well NBCE596003 

Proiect: Z M  E - h9vdBase Wkston 
Location: Ci'&&'stm SC Surface Ekvatim Q 2  feet msl 
Started at l5!Eon KI-3FE TOC Efevatim SO5 &et msl 
Completed at 1700 cn k3-30-95 Depth to Gtomdwater: 3.3' feet TLX: Measured: 3/#//96 

Mting Method: 4S"D (ZG' m!HSA bd& @t spoon Groundwater Elevation: 572 f e t  msl 

Ormg Company: A f h &  Dm (SC mf #PK)) Total Wd Depth: 130 feel bgs 
Geologist: EZ HyMe We! Sueen: 30 to 120 feet Ogs 

I I I 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION - 

Surface conditions: grass 
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EnSafe/Allen 6 HoshaN Monitoring Well NBCE598004 

Pro Wt: Z M  E - hQvd Base Charkston 
Locatim C h a - k s t ~  SC 
Started at OSUO on @30-95 
Completed at 14/5 on e30-95 
W n g  Method 425"D ClS'f23) HSA hiU~ spit spoon 
Drmg Company: A#m& L3&g (SC cwt #PO) 
Geologist: R WIhe 

Coordinates: 23192OEL58 E 37444285 N 
Suface Elevation: Q.3 feet msl 

TOC Elevatjon: feet msl 
Depth to Gromdwatec 353 feet T E  Measured: 3/U/Q5 
GFwndwatw Elevation: 537 feet ms/ 

Total WeR Oeptk A0 feef bgs 
Wesl Screen: 3.0 to 120 feet bgs 

W 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 5 

n 

Surface conditions: grass 

Page 1 of 1 



EnSa fe/Allen 6; Hoshall Monitoring Well NBCE59604D 

GEOLOGIC DESCRIPTION 

sandy pods: some sllt, plastic, stiff, moist to wet; 

wet; some very sandy pods scattered 

Page I of 2 
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EnSa fe/Al/en 6 flusha// 

Project Z E  E - hbva'Base Qwleston 
Location: Charlesfm SC 
Started at 0930 on t?-16-95 
Completed at lKiO on 12-16-W 
OTifmg Method: Rotaswfc 166'CO casm 3 " I D  whgbitl 
Drmg Company: Adme Envkmfd ISC cert M89) 
Geologist: E Bayky 

Monitoring Well NBCE59604D 

Cmdnates: 23BVQ91 E 37447688 N 
Swface Uevatim 54 feet msl 

TOC Elevatim 523 feet msl 

Depth to Groundwater: 504 f& TCX: Measwed: 3/13/96 
Grmdwater Elevation: 4.D feet msl 
Total We# Depth: 321 feet bgs 
Well Screen 222 fo316feetbgs 

f WELL DIAGRAM 

GEOLOGIC DESESCRIPTION - - 
l m  a m  m 2 

clay, wet, soft, slight plasticity. 

at 31.3-32.4': with some shells (bfvalves, matrfx 

PO4 sandy pods at 32.4-34'; Ashley Formatlon. 

Shelby Tube (35-37.5'): top and bottom-- 
Ashley Formation as above. 
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EnSa fe/Allen 6 Hushall 

Proiect: Z W  E - hgvd Base markston 
Location: Charlestm SC 
Started at kMO m KFIk515 
Completed at 09X) cn 10-12-515 
Drtrmg Method: 4.25"lD (715'' HSA kith @f spoon 
Orang Company Atlantic DL- (SC cert # P a  
Geologist: I? 3ayky 

Monitoring Well NBCE598001 

Coorchates: 231987816 E. 37437193 N 
Surface Elevation: 81 feet msl 

TOC Elevation: Z98 feet msl 
Depth to Gromdwater. 4.56 feet T01: Measwed: 3/13/&3 
& W a t e r  Ekvatiwr 542 feet msl 
Total We! Depth AD feef bgs 
WeY Screen: 30 to 120 feet bgs 

a 
F 

WELL DIAGRAM 

GEOLOGIC ESCRIPTION z - 
2 

Surface condltions: asphalt 

Split spoon refusal at 8' due to woody 
obstruction-- sour odor like cut wood and 
possibly creosote (?I 



EnSafe/Allen cC Hoshali Monitoring Well NBCE599001 

Project: Z M E  - M L & & ~  C h a * f ~  Coordinates: 23KW100 E. 3743CQB N 
Locatim Gkdzsfm SC M a c e  Elevation: 86 f e t  msl 

Started at 1135cn f0-l2-95 TOC Elevation: 6138 feet ins1 
Corrg>leted at 1315 m X3-22-55 Depth to Grandwater. 5 3  feet T K  Measured: 3/13/96 

Urmg Method: 4.25'10 (ZS'W)hTSA hM sPCt SW Grwndwatef Elevatim 307 feet msl 

DrMg Company. At la t ic  LMRg (X cat  #.PO) Total Wd Uep tk I30 feet bgs 

Gedogist P. 3ayky We% Screen: 30 to f20 feet bgs 

W 
& 7 

W E L L  DIAGRAM i! GEOLOGIC DESCRIPT?ON 
az - 

d 
8 2 

Surface condtions: asphalt alleylparklng lot. 

Page l of 1 





EnSafe/Allen 6; Hoshall 

Project: ZCM E - hbvdme Ch&sion 
Locatim &u/estm SC 
Started at 1235 a? D-16-95 
Cmpkted at Wa? f0-17-95 

Orang Method: 427'D (Z6'W) hrSA Mh spfl w o n  
Diling CMnpany: Atibok C);Fng (SC cert #ED) 
Gedogist: 1 Kafka 

Monitoring Well NBCE805002 

Cowdinates: 2.3XEQQ34 .E 37344Z06 N 
Swface Elevatiorr 66 feet msl 

TOC &vation: 930 feet msl 
Depth to Gromdwater. Z06 feet TOC Measwed: 3/M/R3 
Grandwater Elevatiwr 224 feet msl 
Totd We! Depth 13 fef bgs 
We# Screen: 3 to 12 feet bgs 

w WELL DIAGRAM 
- 

GEOLOGIC DESCRIPTION 

3 
W 

Surface conditions: large cobbles and fill 

Auger cuttings 0-3.5': gravel with wood 
fragments, dark black, wet with slight oily 

Wood pieces block spoon: strong pine and 
creosote odor. PI0 50-70 ppm downhole. 

-- 

ID- 
-- 2 70 0 

15- 

20- 
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EnSa fe/A/len 6 Hoshall 

Prokct: ZCKEE-hbvdl3ase CXarleston 
L m t i m  Cha%estq SC 
Started at a905 cn D-iZ-95 
Cwnpleted at 1120 cn Kl-12-95 1 
Drmg Method: 425"iD (7.6' CU) HSA kiiUl s@t spoon 
Miling Company: A f h k  Mng (SC cwl iPl2KII 
Geologist: T: KafRa 

Monitoring Well NBCE605003 

Coordinates: 232U.51227 E, 373371 19 N 

Swface Ekvatiom 84 feet md 
TOC Elevation: 1101 feet ml 
Depth to Grocnch.latec 588 feet TOT Measured: 3/13/96 
Grovndwater Elevation: 5l3 feetmsl 
Total Wd Depth: 125f-t bgs 
Wel Screerc 2.5 to 115 feet bgs 

GEOLOGIC DESCRIPTION 
% - 
2 

WELL DIAGRAM - 
w 

Surface conditons: gravel next to drum storage 
in 1278. 

Offset due to obstructlon at 4.5' bgs, probably 
a pillng. 

Fill: ROC, with wood, pebbles. gravel, and heavy 

5- 

10- 

15- 

20- 

- - - 

- 
- I 

2 

- 
- 

- 50 

o m  
0 

3 .  

petroleum odor. 

Fill: wood with pebbles and gravel, wet, oily 
,sheen. 

7 

Clay: dark gray to black, trace medlum sand, with 
brown wood/grass slivers, minor iron oxide pits, 
silty, organic-rich, wet, medium to high 
plastlclty. 

10 
0 

'0 
C w 
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EnSafe/Allen 6 Hoshall Monitoring Well NBCEGDEOOl 

Proiect: Z M  E - MvdBase Char&ston Coordinates: 2320IBB49 E 37348864 N 
Location: Cha7Pststg SC Surface Elevation: LIZ? f& msl 
Started at 1.430 on e2-95 TOC Elevatim 806 fePt msl 
Completed at 1715 on 10-2-95 Depth to Gromdwater: LID feet TOC Measured: 3/13/. 
DrAg Metho& 4.25"fD (ZS'CW3)HSA hffh Wt spoon Grwndwatw Uevation: 296 feet msl 
DrlRg Company: Athtic t3iE-g (Xwrt #PD) Total Wel l  Depth: AT6 f e t  &s 
Geelast: J Mms Wd Screen: B6 to 156 feet bgs - 

76 
P 

WELL DIAGRAM 
+ 

GEOLOGIC DESCRIPTION - - 
ul <(I] (I] 

L3 
W 

n 

Surface conditions: asphalt 

5- 

1 50 0 

10- 

2 80 0 

Shelby tube (10.5-12.8'): top--clayey sand as 
above, bottom--marsh clay. 

3 100 

- 

15- 
A 4 85 0 

20- 

a 
(0 
0 

2 111 \ 



EnSa fe/Allen 6 Hoshall Monitoring Well NBCEGDEOID 

GEOLOGIC DESCRIPTION 

-brown, silty sandy matrix, 

Clay: orange to gray and dark gray, horizontal 
bandhg, some silt, firm to stiff, plastic. moist to 
wet; sandy from 10.5-11.5'; occasional very thin 

Page I of 2 
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En,Sa fe/Allen & Hoshall 

Proiect: Z N E - h g v d B a s e ~ s t o n  

Monitoring Well NECEGDEOlD 

Coordinates: 2320Ba21 E, 37350ZQ.3 N 

Locatim Charlesfm SC 
Started at 0850 a7 12-0FQ5 
Completed at 1145 on ECY-95 

Drbg Method: Rotas& (6S'CtJ casm 38" W wrhg bit) 

Oiling Company: Mance E n ~ m f d  (SC Cwt #8&) 
Gec40gist: P. Bayky 

Surface Elevation: 81 feet msl 

TOC Elevatim 883 feef N/ 
Depth to Grmdwater. &07 feet TOC Measwed: 3/i3/96 
Groundwater Elevation: 278 feet msl 
Total WeU Oepth: 35.5 feet bgs 
We8 Screen: 256 to 350 feet bgs - 

7 WELL DIAGRAM " d - 
GEOLOGIC DESCRIPTION + - 

2 
Silt: ollve-brown, very fine to ftne phosphatic 
sand, some clay, soft, slightly plastic, some PO4 

Silt: as above, trace to some effervescence wlth 
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EnSafe/Allen 6 Hashall 

Prolect: Z M  E - h4vdBase Charleston 
Location: CI.rarlestcw7, SC 
Started at Ill9 on P-27-Q.5 
Completed at PO0 on &28-95 
Drirng Method: 43'D (7.6'WlHSA kith SF& spoon 
Orlhng Company A M &  LHhg (SC cerl XPD) 
Gedast: P. Bayky 

Monitoring Well NBCEGDEOO2 

Coorciinates: 232506837 2 37369Z50 N 
Surf ace Elevation Bt feet msl 

TOC Elevation: 8.96 feet msl 
Depth to Groundwater: KlS3 feet T K  Measured: 3/13/QS 
Groundwater Elevatlom -155 feet md 
Totd We# Depth: B.3 f& bgs 
WeH Screen: 60 to 80 feet bgs 

7 WELL DIAGRAM 

GEOLOGIC DESCRIPTION e - 

R 

Surface conditions: asphalt pavement near 

3 

Lithology from 2 different holes due to an 
underground obstruction. 

5 -- 

- 1 60 0 

- 
10- Sand: green to dark gray, with distlnct banding, 

-- 2 100 0 

- 
15- 

, plastic, moist ot wet. - 3 85 0 

20- 

Q 
m 
0 
'CI 
C 
ac 
P) 
c 
0 
0 



EnSa fe/Allen 6 Hushall Monitoring Well MBCEGDEOZD 

GEOLOGIC DESCRIPTION 

sand In indlstlnct pods and thin laminae, plasUc, 

and clay at 8.3', plastic, wet; color changes to 
light gray at 10.3'. 

Page 1 of 2 
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EnSa fe/A/len 6; Hoshall 

Project: ZCKE E - Mvd&se Charleston 
Location: C71&?stm SC 
Started at #45m 1?-f+S5 
Completed at iP5m f2-II-95 
D F H ~ ~  ~ethod: ~ o t a c n ' c  ( 6 5 ' ~ ~  3 8 1 ~  corm 
Wfng Company: Ataxe E n ~ m t d  lSC Cert MB9I 
Geologist: P. a y k y  (l7EVISED I - D G 7 )  

Monitoring Well NBCEGDE02D 

Coordinates: 2.3'20!%270 E. 373694.06 N 
Surface Elevation: 80 feet msl 

TOC Elevatjm 875 feet msl 
Oepth to Gromdwater: KQQ feet TIX: Measured: 3/H/# 
Grwndwater Elevation: -L54 feet msl 
Total We1 Depth: 257 f& &xi 
wen Screen: 68 to 252 feet bgs 

5: 
F 

W E L L  DIAGRAM 

GEOLOGIC DESCRIPTION z: - 
2 

. .- . .  

REVISED WELL CONSf RUCTION LOG 
DATE--1OJANQT 
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EnSa fe/Al/en 6; Hoshall 

Proiect ZCHEE - l\Qvd&se Olarkston 
Location Chxk5tm SC 
Stwted at a830 on W.3-95 
Completed at 1115mQ-D-LB 
D r h g  Method: Roiascn'c I65"m mshg 38"D combitl 
0rK11g Company. Boarl-Longyez (SC Cert It2321 
Gedogist: P. myky 

Monitoring Well NBCEGDEPD1 

Coorchtes: 232W.67E 37370280 N 
Surfax Elevation: 92 feet msl 

TOC Elevation: B E  feet msl 
Depth to Gromdwater. Kt75 feet TLX: Measured: V8/97 
Grwndwater Elevation: -#0 feet msl 
Totaf W e l  Depth: 34.5 feet bgs 
W e l  Screerc 24.7 fa 337 feet bgs 

8 WELL DIAGRAM 

GEOLOGIC OESCRIPTION I - 
Surface conditions: asphalt road near quay wall. /- 

9 
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EnSafdAllen 6 Hoshall Monitoring Well NBCEGDE2D1 

Project: Z M  E - Mvd8ase Qwrleston 
Location: CharRsfca 5C 
Started at 0830 on 0-13-@ 
Completed at IEon 8-U-96 

DrEng Method: Rotason;c (69'CO cam 3.8" W COE@ bifl 
Orlljng Company: Bast-Longyear (SC Cert #t2N 
Ged@t: P. &yky 

Surface Revation: 522 feet msl 

TOC Elevation: 895 feet m/ 
Oepth to Gromdwater: X275feet TOC Measured: 1/8/97 
Grmdwater Elevatim -180 feet msl 
Total W e l l  Depth: M.5 feef bgs 
Well Screen: 24.7 to 337 feet bgs 

I f WELL DIAGRAM 

n g %  GEOLOGIC DESCRlPTION r - 
a 5 Id 

5' Silt: olive brown; clayey, some sand to sandy: 
1 
L t 

soft, wet, low plasticity, sticky. 
-m E - 

L ai 
U 

d - 
> C 

M L  Sllt: olive brown: sandy to very sandy-very fine a - o 
SM to fine, some clay; soft, wet, moderate 

Silt: olive brown; sandy-very fine, some P04. 
ML some clay to clayey: wet, plastic, soft to flrm, 

0 -  
Sift: olive brown; sandy-very fine, some P04, 
some clay to clayey; wet, plastic, soft to flrm, 
effervesces In HCI. 

E30.0-32.7 ft.: slight increase in graln size with 
depth-very fine to fine/rnedium, and slight 
increase in % PO4 sand. 

@32.7-33.8 ft.: w/shell fragments - I cm - 
typically oyster shells. with greatest 

0 -- Ashley Formation. 

; $  @ ? $ g i #  

25 

30- 

35 

40- 

3 

4 

I 
z 

01 

05 
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EnSa fe/Allen 6; Hoshall 

Project: Z M  E - hbvdBase Olafksfon 
Locaticn: Cha&sta7, SC 
St xted at 1450 m 9-28-95 
Cwnpleted at I235 ff l  9-29-95 

@ring Method: 425'lD KF' Wl hSA Mfh spoon 
Drlring Company. Attntic IXtw (SC cert #PXIl 

Monitoring Well NBCEGDE003 

Cowdnates 232090.73 E 3f395&85N 
Surface Elevation 87 f& mJ 

f DC Elevation: 850 feet msl 
Depth t o  Gromdwater: 8.22 feet TLX Measure& 3/13/86 
Gfwndwatw Elevation: 0.28 feet mi 
Totd Well Oeptk 14.8 feel bgs 
Wd Screen: 52 to /92 feet bgs 

? WELL DIAGRAM 

GEOLOGIC DESCRIPTION 
- - 

R 
5 

Surface condltlons: asphalt pavement. 



EnSa fe/Allen 6 Hoshall 

Project: Z M  E - Mval Base Chartston 
Location: Charleston SC 
Started at X320 cn k30-95 
Ccinpleted at 1600 m l!-3&95 

Driling Method: Rotas& (&iS'm wshg 3.8.m C O ~  bit) 
Orikng Company: A 8 m E n M i m t d  (SC C& #8891 
Geologist P. Bayby 

Monitoring Well NBCEGDE03D 

Coordinates: 22M94.94 E; 373LW98 N 
S w f m  Oevatim a6 feet mJ 

TOC Elevatiwr: &4l feet msl 
Depth to Gromdwater: 809 f& TbC Measured: 3/B/W 
Groundwater flevatim (232 f#t /IS' 

Totd We1 Depth: 326 f e t  &E 

Well Screen: 227 fo 321 f e t  bgs 

5 
P 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION r - 
5 
W 

Surface conditions: asphalt road. 

Gravel/ROC: brown to light gray, concrete 
fragments. dark brown clayey silt matrix; at 2.5: 
hydrocarbon odor wlth glass fragments and 

with orange sand lamlnae from 8.6-10.8'. 
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EnSa fe/Allen 6 Hushall 

Probct: Z M E  - MvdBase Umrkston 
Locatim Uwlestm SC 
Started at 1320 a7 n-30-95 
Completed at 1600 rr, lF30-S 

Drilmg Method: Rofasmk 165'W w&g 38"D wrhg bit) 
Drmg Company: ABance EnvYcnnentid (SC Cert ,jrBBQ) 

Geologist: P. &y&y 

Monitoring Well NBCEGDE03D 

Coorchates 22PC!294-94 &, 37396L98 N 
Surface Elevation: a6 feet msl 

TOC Elevation: &4i feet ms/ 
Oepth to Gromdwater; 809 feet TOC Measured: 3/B/S 
Groundwater Elevation: 032 feet msl 
Total W e l  DepW 326 feet bgs 
Wd Screen: 227 to 32.1 feet bgs 

' 

WELL DIAGRAM 

GEOLOGIC ESCRIPnON Z: - 

at 20.5-20.6', gray-brown, very fine to flne 
sand laminae wTth flne to medlum shell 

Silt: as above: (slgniflcant sample expanslon 

Silt: as above; (slgniflcant sample expansion 

Lag deposlt at 31.5-32': oyster shells, matrix 
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EnSa fe/Allen 6 Hoshall 

Project: Z M  E - &vdBase Uwkston 
Location: # m b t c q  SC 
Started at 8355 on it-2-95 
Compie ted at P30 a? E2-9.5 

mmg ~ethod:  425'm RS'WIHSA w h a t  won 
D r K y  CMnpmy: A hntic CC-ABg ISC cert #ED) 
Geoto$st El Bythe 

Monitoring Well NBCEGDE004 

Cow W t e s  23!%9250 E 3743iB44 N 
Suface ElevatiMe Q.3 feet msl 

TOC Elevatiwr Wt feet ms/ 
Depth to Gromdwater: 529 feet TCC Measued: 3/13/99 
Groundwater Elevatim 392 fed msl 
Totd Welt Depth: j3.5 f e t  bgs 
Well Screen: 3.5 to E5 fed bg.5 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface conditions: asphalt parklng lot 

15- 

20- 



EnSafe/A//en 6 Hoshall 

GEOLOGIC DESCRIPTION 
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EnSa fe/A//en 6 Hoshall 

Proiect: Z M  E - hQbdBase CXarleston 
Location: Umk?sfc~& SC 
Started at 0850 m fkSQ5 
Ccmpkted at 1630 on if-29-95 

D6ng Methoct Rotas& (ZS' W msk&! &9"lD co@?bitl 
Orimg Company: Mnce E n & m t d  (SC C&ri if8891 
Geologist: P. Bayky 

Monitoring Well NBCEGDE04D 

Coordinates: 2319686.13 E, 37429852 N 
Surface Elevatjon: 84 feet msl 
TOC Uevatiwe EW5 feet msl 
Depth to Gromdwater: 556 feef TOC Measured: 3/13/96 
Gramdwatef Elevation 379 feet msl 
Total We# DepW 33 feet bgs 
Well Screen: 231 to 325fet &IS 

W 
7 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION e - 
2 

Oyster shells from 30.5-32'; occasional black 
phosphate nodules. 

Silt: olive-brown, very clayey, trace to some 
very fine sand, dense moist, some effervescence 
with HCL: trace of phosphate nodules from 
30.5-32'--Ashley Formation. 
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EnSa fe/Allen 6 Hushall 

Prokct: Z W  E - IWvdtilase Ow&sion 
Locatim Crmk?sf~n, SC 
Started at 0815 a? 1+2-95 
Completed at 0940 rr, E2-95 

Miling Method: 4.27'10 K5" W) HSA Mb spff spoon 
Drhg Company A L h k  trdfffg lSCcert IBMI 
Eedogist: El Bythe 

Monitoring Well NBCEGDE005 

Coordinates: 2319494.44 E 37484a00 N 

M a c e  Elevation: 81 feet msl 
TOC Elevation: a&&' feet msl 
Depth to Grandwater: 692 feet T(X= Measwed: 3/#/9S 
Grandwater Ekvatiwc I% feet msl 
Totd Wd Oepth: 85 fed bgs 
WellSueen: 35foE5fPefbgs 

7s " 3 f 
WELL DIAGRAM - 

GEOLOGIC DESCRIPTION - - 
gin a m  0) 

G 
W 

Surface conditions: asphalt 



EnSa fe/Allen 6; Hoshall Monitoring Well NBCEGDEOSD 

GEOLOGIC DESCRIPTION 

ight gray, c I cm, sllty sand 

upwards sequence. 

9.8-10.2': small gravel fens with sandy matrix. 

Page 1 of 3 



EnSafe/Allen 6; Hoshall Monitoring Well NBCEGDEOSD 

GEOLOGIC DESCRlPTION 

Page 2 of 3 
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EnSa fe/Allen 6 Nos hall 

Project: ZCM E - AbvdElase &fieston 
Locatiori CYwkstm SC 
Started at W o n  f2-/t-95 
CompEeted at 1615on t?-IkQS 

Dfmg Method: Rotas& [ E S W  casm 38"D wrw bit) 
Orlbng Company: Affmce Eiovkmawfd ISC Cwt #€El 
Geologist: I? Bayby 

Monitoring Well NBCEGDEOSD 

Coordinates 23B4462DE, 37W3ZR3 N 
Surface Elevation: 88 feef msl 

TOC Elevatim 870 f& msl 
Depth to Grandwater: 607 feet T E  Measured: 3/13/96 
Grwndwater Elevation: 263 fi?ef msl 
Total We! Depth: 3W feet bgs 
WeH Screen: 214 to 328 feet bgs 

0 0 

M L  
C L 

45 

50- 

55- 

BO- 

GEOLOGIC DESCRIPTION 
E "- - 
2 

382 

W E U  DIAGRAM 

2' - 
0 - 01 
0 
C 

* 



I EnSa fe/Allen 6 Hoshall Monitoring Well NBCEGDEOOG I 



Monitoring Well NBCEGDEOGD 

Page i of 3 



EnSa fe/Allen 6; Hoshall 

GEOLOGIC DESCRIPTION 

and clams shells up to 4.5 cm; 10% 
brown-yellow-orange organic fibers and grass. 

0.1' wide piece of brown wood and peat. 

at 28.5'. 5% 1-2 cm site shell hash for 0.5' wide. 
with another 5% of organlc matter/fibers. 

Clay: marsh clay as above, with 1-2% large 
oyster shells (5-7cm) and <5% organic matter. 

-20-30% matrix, trace to some clay, molst to 

Page 2 of 3 



EnSafe/Allen 6; Hoshall 

Project: Z M  E - Mva' Base Charkston 
Locatiwc Cha&sta? SC 
Started at 1450 m I-SSS 
Completed at 1650 m 1-5-96 
Orffng Method: Rotasme l6G' Kl w& 3 8  ID  COT&^ Lfd 
DrUing Company: Alfm €hMim?mtd iSCc& M89) 
Geologjst: f :  Kafia 

Monitoring Well NBCEGDEOGD 

~oor&ates 2319035174 E, 37#2am N 
Suriace Elevation: 24 feet msl 
TOC Elevation: ZB feet msi 
Depth to Grandwater: 4.0l feet TOC Measured: 3/13/M 
Grcxmdwater Elevatim 311 f e t  msl 
Totd We! O e p h  43.4 feet bgs 
We! Screen: 334 to 428 f ~ t  bgs 

r 

Page 3 of 3 

W 
7 
d 

GEOLOGIC DESCRIPTION C - 
Ln e m  Ln 2 

WELL DIAGRAM 

.. .. 

... -... . - .. , . - . .  

.: -.. . - .  .. . .  

S 6  

In last 0.5' -- Ashley F 
4 5 B 100 0 37.6 

50- 

55- 

60- 

cn 
a - 
9. 
a, - 
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EnSa fe/Allen 6 Hoshal 

Prolect: Z E  E - hb~dl%se Chark3ston 
tocation: Charlesfg SC 
Started at 1450 cm k4-St3 
Completed at 16X7 on F-4-96 

m g  Method: 42SLU flG'CW7) HSA mi% spCt spoon 
Drmg Cwnpany: A f h k  CMw (SC cwt #PkY 
Geologist El @&the 

Monitoring Well NBCEGDE007 

Coordinates 2319030.68 E 37453244 N 
Surface Elevation: ELI feet msl 

TOC Elevation: ZQU feet msl 
Depth to Gromdwatw: 327 f ~ e f  TCC Measured: 3/a/96 
Grmdwater Etevatim 463 feet msl 
Total Wd Depth: EL0 feet bgs 
Well Screen: 10 to 120 feet bgs 

I 

WELL DIAGRAM 55 
7 - - - 
2 z B H - 3  

$ E g g $  

3 
z GEo~oGrc tEscRlPTIoN 

1 

2 

3 

80 

100 

75 

J 

Surface conditions: asphalt parking lot. 

0 

0 

0 
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EnSafe/A//en 6; Hoshall 

Project ,?WEE - NavdBase Chalesfon 
Location:  sf^ .5C 
Started at 0950 cn 1-5-95 
Completed at Ilk5 on F5-SB 
Drmg Method: Rofasmc (&PCB cmig 3.8"iD corigbif) 
DrAg Company: Affance Envkmtd  (SC cerf IYB89) 
Geologist T Kafka 

Monitoring Well NBCEGDEO7D 

Coordinates: 231902Et26 E, 374544.m N 
Surf ace Elevation: 80 feet mJ 

TOC Elevation' ZBO feef msl 
Depth to Groundwater: 4.3ifeef TOC Measured: 3/13/96 
Groundwater Elevation: 349 f e t  msl 
Total We# Depth: 32 feet bgs 
We! Screen: 22 to 315 feet bgs 

53 
7 

W R L  DIAGRAM 

GEOLOGIC DESCRIPTION a= - 

0 GW Surface conditions: asphalt and gravel. 

2 

low/medium plastlclty, some brown organfc fibers 
and plant matter comprising -2-3%, H2S odor, 
soft, wet--marsh clay; trace to some sand from 



EnSa fe/A//en 6 Hoshall Monitoring Well NBCEGDEO7D 

GEOLOGIC DESCRIPTlON 

Page 2 of 2 
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EnSa fe/Allen & Hoshall 

P r o w  ZUE E - Mvd Base LY~&sfon 
Location: Chxhzstg SC 
Stated at B45 in D-3-L25 
Completed at 1200 on 10-3-95 
Draimg Method: 425'iD IZS' #I M A  hith Spct spoon 
Driting Company: Af lank  (SC cerf #t?MI 
Geologist *l Mms 

Monitoring Well NBCEGDEOOB 

CoordKlates: 231869864 Z 374S3.3 N 
Surface Elevation 26 feet msl 

TOC Elevatiaz Z31 feet msl 
Depth to Gromlwater: 376 f e t  7iX Measured: 3/!3/. 
Grmdwater Uevatiwr. 3% f e t  msl 
Total Well Depth: 154 feet bgs 
WeY Screen: 54 to M.4 feet bgs 

5i 
P 
zz - 
5 

31 

H 

.9 

GEOLOGIC DESCRIPTION 

Surface conditions: asphalt and gravel. 

Clay: dark gray to black, low to medium 
plasticity, silty, soft, wet- marsh clay. 

Clay: marsh clay as above. 

5- 
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WELL DIAGRAM 
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Clay: marsh clay as above. . - .  
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EnSa fe/Al/en 6 Hushall 

GEOLOGIC DESCRIPTION 

7.2-7.5': black silty sand pods. 

18-20.3': grades Into brown peat, high organic 

Page I of 3 
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EnSa fe/Allen 6; Hoshall 

Project: Z M  E - Navd Base IYmkston 
Location: CW&stm SC 
Started at on 12-EGS 
Completed at 1130 on 12-12-95 
DriRg Method: Rotas& [66'm ca* 3 8 I D  mri?g bitl 
Drlhg Company: Alfme EnMimfd (SC Cwt fli3.9) 
Geologist: P. &yk?y 

Monitoring Well NBCEGDEOBD 

Coordinates: 231869.349 E, 37436500 N 

Surface ElevaUon: 7s feet msl 

TOC Elevatim Z68 feet msl 
Depth to  Gromdwater: 397 feet TOY= Measwed: 3/B/96 
Grmdwater Elevatiwr: 371 feet msl 
Total We1 Oeptk 393 f e ~ t  bgs 
Well Screen: 2514 to 388 teet bgs 

a 
7 
..4 

GEOLOGIC DESCNPTION "-. - 
2 

4 5 5 100 0 37.1 
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EnSafe/Allen 6 Hoshall 

Project ZCM E - hbvdBase tbarksfon 
Locaticrr U m k ? s t g  SC 
Started at 1155 on Kt-2-Q5 
Completed at 1640 cn 10-2-S 

Drlring Methd 4.2S'iD 17.6'CG) HSA kith Sptt w o n  
Ormg Company: A flak LMng (SCcert #@MI 
Geologist: T. Kafka 

Monitoring Well NBCEGDEOOS 

Coordjnates: 23E.57Z85E. 374EEl00 N 
Surface Ekevation: 6L8 feet msl 

TOC Etevatim a61 feef msl 
Depth to Grandwater: 4.75 feet TlX: Measwed: 3/!3/8 
(jrocmctwater Elevatlm 386 feet msl 
Totd WeB Depth 125 feet bgs 
Well Screen 39 to 128 feet bgs 

f 
WELLDIAGRAM 

GEOLOGIC ESCRIPTION C - 
9 

Surface conditions: asphalt pavement. 

gray pods in last 0.4'. 



EnSa fe/Allen 6 Hoshall 

Projeck Z M E  - MvdBase Umkston 
Location: Charlesfq SC 
Started at i4M on l2-22-95 
Completed at 1500 m l2-EBS 

Ormg Mehod: RotasEnic (65' iW ws& 38"lD cwhg bitl 
Drikng Compmy, Mace E n ~ m t a '  (SC Cert #8Q) 
Geologist: P. &yky 

Monitoring Well NBCEGDEOSD 

Coordinates: 23E7617E; 37484567 N 
Surface Elevation: 89 f e t  msl 

TOC Elevatim 891 feet msl 
Depth to Grmdwater: 863 feet 7DC Measured 3/B/96 
Grandwater Elevation: 228 feet msl 
Total We# Oepth: 315 feet Qgs 
Wel Screm 215 to 310 feet bgs - m 

F 
WELL DIAGRAM 

C) 

GEOLOGIC DESCRIPTION - - 
Surface conditions: asphalt 

10.2-10.5': dark gray, very flne to flne, silty sand 



1 Monitoring Well NBCEGDEOSD 1 
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EnSa fe/A//en 6 Hoshall 

Project: ZCKE E - hbvd Base Chamton 
Location: fXfksfcq SC 
Started at 1525 on 9-28-95 
Completed at l700 cn 9-28-85 
DrUing Method: 4B'D RS' ml hlSA irith spi? spoon 
LMmg Company: Atcan& CWFng (SC cert #l2X)I 
Geologist: I? Bayky 

t 

Monitoring Well MBCEGDEOIO 

Cmdhates: 23BBOL252 37532216 N 
Surface Elevation: &8 feet msl 

TOC Etevatim 878 feet msl 
Depth to Grandwater: 4.B fef TOC Measured: 3/13/96 
Groundwater Elevatiolr 4.59 feet msl 
Totd W e I  Depth' l3.5 feet bgs 
Well Screen: 3 5  to 125 feef bgs 

a 
F WELL DIAGRAM 
4 

GEOLOGIC DESCRIPTION .c - 
n l i m  den cn re a. 2 

Surface condtlons: asphalt and gravel. 



EnSafdAllen 6; Hoshall Monitoring Well NBCEGDEIOD 

GEOLOGIC DESCRIPTION 

Page I of 2 



EnSafe/A/len 6; Hoshall 

GEOLOGIC DESCRIPTION 

Shelby tube (35-37.5'): Ashley Formation as 

Page 2 of 2 
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EnSa fe/Allen 6 Hoshall 

Proiect: ZCW E - havdBase Charbesfon 
Location: Charlestcq SC 
Started at 1445 m +8-96 
Completed at 16(Xl cn l-LS-96 

Driling Method: 429'10 (f.G'W) HSA hfth sp,Ft won 
DrWg Compantny: Atb-fbk ~~ ISC cwt 6ri2DI 
Geologist El BIyfhe 

Monitoring Well NBCEGDEOli 

Coordtnates 23fW6263 E, 3 m 8 8  N 
Swface Elevation: a8 feet msl 

TM: Eleva tim 873 feet msl 
Depth to Grorndnater. 608 feet TCC Measured: 3//3/M 
Grwndmter Elevatiwc 265 feet msl 
Total Well Deph 14.2 feet bgs 
We! Screen: 4.2 to EL2 feet bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION - 

- 

4 
Surface conditions: asphalt road 

Shallow tithologic data obtained from spllt spoon 
samples taken for chemical analyses: btack 
sandy clay in upper 5' with a Diesel fuel odor. 

5- 

- 

I0 1 50 0 

- 

- 2 100 0 

15- 

20- 



EnSafe/A//en & Hoshall Monitoring Well NBCEGOEllD 

GEOLOGIC DESCRIPTION 

Page I of 2 
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EnSafe/Allen 6; Hoshall 

Prom Z M E  - hQva'Base Cha&ton 
Location: Chabtcq SC 
Started at -0 on 1-B-St5 
Corrrpleted at 0915 a? l-20-96 

Dmg Mehod: Rotas* /EF'm cas% 38ID corm &%I 
OrUislg Company: &ace i3vWmmtd (SC Cert #89I 
Geologist: El By& 

Monitoring Well NBCEGDEIID 

Cmdnates: 23tN78.85E 375304.W N 
SurCace Elevatim 90 fPet msl 

TOC Elevation: a97 feet msl 
Depth to Grwdwater. %04 feet TIX: Measured: 3/13/96 
G r a t e r  Elevation: 193 feet msl 
Total Well Depth: 310 feet bgs 
We# Screen: 210 to 3 5  feei bgs 

5: " 3 P 
WELL DIAGRAM 

GEOLOGIC DESCRIPTION S 
3 
W 

25 3 88 0 

r 

30- 

1 
35 4 100 0 
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EnSa fe/Allen 6 Hoshall 

Pro bet: Z W  E - Mvd Base ~ s i o n  
tocatlwr: W k t m  SC 
Started at L345 on e29-95 
C q l e t e d  at 1620 on 9-2W3.5 

Orring Method: 4.25'10 (ZB'W) HSA hith spH spoon 
Drlling Company A f h k  lSC cert #PO) 
Geologist' d Mans 

Monitoring Well NBCEGDE012 

Cooraites 23185S82 6 3759E46 N 
Surface Bevaticin E15 fpet msl 
TOC Elevation' El41 M md 
Depth to Gromdwater: 7.88 feel T'X Measurect 3/13/96 
Grollndwater Elevation: a43 feet msl 
Totd Wel Deptk 5 feet bgs 
WelSween: 5toMfeetbgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

a 
F 
a= - 

5- 

--------- 
Surface condltlons: asphalt 

Sand: orange-red. oxidized, with some coarse 
gravel, grading to well-sorted gray sand 

Sand: white with brown oxidized stains 
throughout, saturated from 8.5-10.5'. 

Sand: light tan. saturated grading to dark gray 
in color. 
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EnSa fe/Alien 6; Hoshall Monitoring Well NBCEGDEI2D 

GEOLOGIC DESCRIPTION 

silt content in bottom 0.2' and increase in water 
content from g.5-10.8'. 

trace rnedlum, sand content decreases with 
depth, soft, wet; at 0.1-0.3' thin beds of very 

Page f of 2 
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EnSa fe/Allen & Hushall 

Proiect: ZCKE E - hbvdE3se thaileston 
Location' chack?stq SG 
Started at lfOO on Fl2-96 
Completed at 1345 on 1-i2-99 

DrUng Method: Rotascnk (6S'm cashg 38D comg bitl 
DrjiAlg Company: A B m E n M i m t d  fSC Cert MB91 
G e ~ l ~ s t :  T; Kafka 

Monitoring Well NBCEGDEIPD 

Coordmtes: 23Ef5K7,15E, 3759lZCZ N 
Surface Elevation: 616 f e t  msl 

TOC Elevation: &I27 feet msl 
Depth to Grmdwater: 7S4 feet TCC Measwed: 3/13/S 
Groundwater Elevaiim 0.3 ffeet msl 
Total Wel Deptk 275 feet bg.. 
We! Screen: iZ5 to 27.0 feet bgs - 

-1 B W E ! L  DIAGRAM - 
GEOLOGIC OESCRlPTION - - 

flne to medium sand and shell hash at 17', 17.2', 

5 
.. .. . - . _  - .  . . 

17.5', 18.2', and 18.8'. . . - .  . 
.: --.. 
, - .  ,. . .  .. -.. 

Sand and silt: otlve-brown, 50-BOX phosphatic ..-.. . - :  .. -. 
sand, some clay, soft, cohesive, moist to wet; . - .  ..-.. 
occasional shells from 22.5-23.5'; more uniform 

25 3 100 0 Sand and silt: as above, grading into lag deposlt 
at 26-27.1' of 20% 1-2" oyster shell fragments 
and 5% pebble-slze PO4 nodules, moist to wet. 

30- 

I 

35 4 100 0 

40- 
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EnSafe/A//en 6; Hoshall 

Prolect: Z M  E - Navd Base Ckixkston 
Locatim Ch&?sfcn, SC 
Started at 0930 on KI-2-@5 
Completed at 1225 on D-2-9s 
Drmg Method: 4.25"ID KB' W)hrSA Mb wff spoon 
Drlhg Company: A t h t i c  LMng (SCcerf #PDI 
Geologist: d WTBms 

Monitoring Well NBCEGDE013 

Coordnates: 2317985116 E, 37n/lll N 
Surface Elevaiion: 85 f e ~ t  mJ 

TOC Elevatlm 835 feet msl 
Depth to Grandwater: 670 feet TOC Waswed: 3/B//96 
Grandwater UevaUon: 165 feet msl 
Total W e l  Depth: ti feet bgs 
We! Screen: 5 to kl feet bgs 

5% 
f 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION e - 
5 

Surface conditions: concrete and asphalt 



EnSa f e/Allen 6 Hos hall Monitoring Well NBCEGDEi3D 

GEOLOGIC DESCRIPTION 

0.2' thick gravel lens at I t 0  gravel pieces up to 

Slight coarsening of  sand to fine to medium grain 

lngers wlth very fine to 

Page I of 2 



EnSa fe/Aiien 6 Hoshall 

Proiect: Z W E  - Mva'8asp ~ r k s t o n  
Location: Chaktm SC 

Monitoring Well NBCEGDE13D 

Coordmates: 23BU&93 E, 37569840 N 

SMace Elevation: 85 feet msl 
Stwted at B45 on /-k9-SE3 

t 

TOC Elevation: 832 feet msl 
Ccmpleted at 1415 on I-B-96 Depth to Grmdwatw: 672 feet TOC Measured: 3//.3/# 

Drlling Company: A d m e ~ M i m t d  I .  Cert M8Q) Total Wel l  Depth: 2Ll4 fpet bgs 
Geologist: 'I: Kafka We1 Screen: lQ4 to 289 feet bgs 

% 
7 

WELL DIAGRAM 

GEOLOGIC ESCRIPTION z= - 

. . - .  . , .. -. - . 

Sand and stlt: as above in general with 50-90% 
PO4 sand, smatl lag deposit at 28-28.8' marked 
with 5% fine to medium oyster shells and 6% 

remainder, occasional shell fragments--Ashley 
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EcSa f e/Allen 6; Hoshall 

P r o m  ZtKE E - hbvd Base Charkston 
Location: Ch&estcn, SC 
StaFted at 13KI on IkQ-S 
Completed at 1500 cn FE-9.5 

mhg ~ e t h o d :  4B'm (73' a) HSA Mh spH spoon 
Mmg Company A h t i c D & g  (SCcst #t?fOl 
Geologist: T. Kafka 

Monitoring Well NBCEGDE014 

Coordinates: 2 3 W E Q  E, 3759.5327 N 
Swface Bevation: 619 feet mJ 

TOC Elevation: 874 feet mil 
Depth to Gromdwatec 72Q feet T7C Measure& 3/!3/96 
Grmdwater Elevatlm 145 feetmsl 
Totd We1 Depth: E5 f& bgs 
Wel Screen: 25 to 115 f ~ t  t g s  

W 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION e - 
5 
W 

Surface conditions: asphalt parking lot. 
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EnSa f e/A //en 6: Has hall 

Project: Z W  E - Mva'Base CXarkston 
Locaiim ChsnFstm SC 
Started at 1420 on +2I-Q6 
Completed at 1530 on I-2l-SS 

BEng Method: Rota& l&G'(Xl wsh,g, 18D corn$ bid 
Dr A g  Company: A d m  E n M i m t d  lSC cert #BQ) 
Geologist: I: Kanta 

Monitoring Well NBCEGDE14D 

Coordinates. 23B.45308 E, 375947.94 N 

Surface Bevation: 80 feet msl 
TOC flevatim 882 feet msl 
Oepth to Grmdwa ter 727 feet TOC Measwed: 3 / U / .  
Groundwater Elevation L55 fmt  msl 
Total Well Depth: 268 feet bgs 
Well Screen: 220 to 263 feet bgs 

WELL DIAGRAM 
..d 

GEOLOGIC DESCRIPTION - - 
Surface conditions: asphalt parking lot. 



EnSafe/Allen 6; Hoshall Monitoring Well NBCEGDE14D 

Probe  Z W  E - hgvdBase tharkston Coorchates 23W53U8 E; 377594ZQ4 N 

Locatim Charkstcq SC Swface Elevation: SLO feet msl 
Started at 1420 on I-21-Gk5 TOC Elevatiwt 882 feet msl 
Completed at E30 m I-2FH Depth to Grocndrrater: 727 feef TOC Measured: 3/1J/96 

amg kthod: Rotasoni: (66' W c a a  18'113 corm bitl Groundwater Elevation: L55 feet msl 
Drlling Company: A#am En W m t d  (SC cwt W) Totd WeR Depth: 26% feet bgs 
Geologist: 1 Kafia We1 Screen' 220 to 263 f& bgs 

W 
'7 

WELL DIAGRAM 
.+a 

GEOLOGIC DESCRIPTION - - 

A t  21', grades into consistent olive-brown 
phosphatfc sand (60-70%) with 5% small PO4 
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EnSa fe/Allen 6 Hoshall Monitoring Well NBCEGDE15D 
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EnSa fe/Allen 6 Hoshall 

Project Z W  E - MvdBase O'rarh?ston 
Locatlm G - w k s t c q  SC . 

Started at 1455 m 1-7-96 
Completed at I645 011 1-7-fi6 

Dihg Method: Rotas* IEB'W M S ~  38"D a r t @  M) 
M n g  Company: A B m  EnvkmmtiL' (SC Cert #8Q) 
Geologist: P. h y k y  

Monitoring Well NBCEGDEISD 

Coordhates: 2316360.24 E, 37617ZIfN 
Surface Oevatiorr 88 feet msl 

TOC Elevation: 874 feet msl 
Depth to Gromdwater: 893 feet TCX: Measured: 3/13/96 
Grwndwater Elevatim 0.81 feet md 
Total We! Depth: 286 feet bgs 
Well Screen: 217 to260 feet Qq.5 

5% 
F 

NELL DIAGRAM 

GEOLOGIC DESCRIPTION e - 

.. .. 
Shelby tube (20-22.5'): top: as above: bottom: 
ollve-yellow sandy silt. 

4 100 

4 100 0.8 

25.8-26.3' and 28.7-30' with black phosphatic 
sand pods -- Ashley Formation. 

I 

35 5 100 0 

40- 
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EnSa fe/Al/en 6; Hoshall 

Proiect: Z M  E - A4vd Base Charleston 
Locatim Ckrks tcq  SC 
Started at 1445 cn 1-3-96 
Canpleted at 1630 on k3-@5 

Ormg Method: 4.25'lD K5'ml HSA hffh spTt spoon 
OrlSng Company: A M &  DdFrlg (SC cert #1?10) 
Geologist: t3 BWhe 

Monitoring Well NBCEGDEOIG 

Coordmtes: 23E6768.79 E 37607281 N 
Surface Ekvatim 88 feet msl 
TOC Elevation: a59 feet msl 
Depth to Grourdwater: 5.36 TIX: Measwed: 3/13/&6 
Gtwndwater Elevation: 32.2 feet msl 
Total Well Depth: 125 feet bgs 
We% Screen 225 to 115 feet bgs 

GEOLOGIC DESCRIPTION 

Surface condltlons: asphalt road 
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. b 4  - - 
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WELL DIAGRAM 
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EnSa fe/Allen 6; Hoshali 

Proiect: Z W E  - hbvdBase Q w h t o n  
Location: Charkstm SC 
Started at 1245 on l-03-QB 
Completed at #LS on M.3-98 

DGng Method Rotasme (65' fX/ cas& 38"ID corilg bitj 
DrHng Company: A d m  E n v k m t d  iSC cerf M89I 
Geologist: 1 Kafka 

Monitoring Well NBCEGDE16D 

Coordna t es: 2316760.01 2 376097.65N 
Surface Ekvatim 88 feel msl 

TOC Elevation: 8613 feet ins1 
Depth to Grmdwater: 7.07 f& TO2 Measured: 3/U/96 
Grwndwater Elevation: l.59 f e t  msi 
Totd WeW Depth: 28.3 feet bgs 
Well Screen: 1614 to 2Z8 feet bgs 

t 
a 
F 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION - - 

Surface conditions: asphalt road. 

2 

5 1 100 2.2 

and fine l o  medium 

10- 

clayey and sandy pits, marly clasts, low 
plasticity. soft, moist to wet. 

\ mashed up wood pleces 

occasional small gravels PO4 nodules comprising - 5% matrix from 10-11'. 

I 
15 2 80 5 No recovery due to obstruction of core by 

wood--pushed as plug. 

20 
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EnSa fe/Allen 6 Hoshall 

Proiect: Z M  E - MvdBase Lharksfon 
Location: Cha&stm SC 
Started at 1245on F-03-96 
Completed at 1415 m 1-03-96 

DrSFrng Method: Rofascnic (&iS'CXl casm 38iD cwiyl bit) 
miling Company. AIance E n v i r m t d  (SC c& #EQ) 
Geologist 1 K&a 

Monitoring Well NBCEGDE16D 

Coordinates: 23t676LZOI & 37609Z65 N 
M a c e  Elevatim a8 f e t  msl 

TOC Elevation: 866 feet msl 
Depth to Grwldwater: Z07 feef TLX: Measured: 3/W96 
GrocRldwater Elevatim 159 feet msl 
Total Well Depth: 28.3 feef bgs 
WeU Screen: 1514 fo2f.8 feet bgs 

% 
F 

WELL DIAGRAM 

GEOLOGIC DESCRlPTlON c - 
2 

.. ., . . - . .  
: - :, . .- , .  
-: - ... 
. - I  . .  . .  . . --. . - :  ,.-,. . . .. .'- .. .,-.. 

25 3 0 

throughout (-20x1, soft, calcareous, occasional 
PO4 nodules (-5X), moist to wet; sand lens from 

Silt: olive-brown. occasional black phosphatic 
sand pods/stringers to 33', soft to firm, 
calcareous, molst to wet; sand content 
decreases rapidly at 33' to depth, dense, molst 

30- , -- Ashley Formatfon. 

35 4 100 0.8 

40- 
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EnSafe/Allen 6 Hoshall 

Pro b t :  X M  E - A4vd @ase Uwrlesfon 
Location: GWestm SC 
Started at 0920 on 1-n-86 
Completed at 1130 on +If-= 

Orfu~g Method: 427'113 If.G'iW)HSA hith spft spoon 
IMng CMnpany: A f h t i c  CNng (SCcert #EX71 
Geologist: B 

Monitoring Well NBCEGDE017 

Coordm tes: 2317237.69 E, 37652267 N 
Surface Ekvatim a8 feet msl 
TOC Elevation: 850 feet ms/ 
Depth t o  Gromdwater 4.89 feet TOC Measured: 3/13/M 
Groundwater Elevation: 361 feet msl 
Totd Wel l  Depth: &O feet bgs 
Well Screen 20 to 110 ,'eet bgs 

W B L  DIAGRAM 
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GEOLOGIC ESCFUPTION 

Surface conditions: asphalt road near crane 
tracks 
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EnSafe/A//en 6 Hoshall Monitoring Well NBCEGDE17D 

GEOLOGIC DESCRIPTION 

Clay: medlum to blue-gray with FeOx orange 
mottling, firm, hlgh plasticity, moist. 

Page 1 of 2 
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EnSafe/A/len 6 Hoshall 

Proiect: Z W E  - hcavdE3se Owleston 
Location: Chslestm SC 
Started at 1240 on Fn-96 
C q k t e d  at 14.6on F-lkm 

Drmg Method: Rotasak W6'm m&g, 38ILI COFig Bv 
miring Company; ARm Envirmtd ISC imt aPB8QI 
Geologist: 1 Kafia 

5? 
B 

WELL DIAGRAM " d w 
GEOLOGIC DESCRIPTION ;r - 

d 
R i3 

W 

I .. . .  
moderately well-sorted, sticky, wet: 5% PO4 . . -. 

1 .  .. .. 

\ I nodules at 10.5'. 

Sand and silt: olive-green, 20-304: very fine to 
fine phosphatic sand, moderately well sorted, 
extensive silt, trace very fine shell hash PO4 

25 3 100 Small lag deposit at 25-25.2': 5% PO4 nodules (< 

25.5-25.8', trace PO4 nodules at 26.t-26.1 and 
26.4'-- Ashley Formation 

30- 

I 
35 4 100 

40- 

Monitoring Well NBCEGDE17D 

Coordinates: 231724S30 E; 37650Z94 N 
Surface Elevation 616 feet msl 

T K  Elevatim a5t feet msl 
Depth to GrouKfrrater: 583 feet T05: Measured: 3/13/96 
Grmdwatei Elevation: 268 f e f  msl 
Total Well Depth: 261 feef Lgs 
Wei Screen: 212 fo 255 feet bgs 

I 



Monitoring Well NBCEGDE018 
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EnSafe/Allen 6; Hoshall Monitoring Well NBCEGDE18D 

GEOLOGIC OESCRIPTION 

from 16-18.5', 10-20.5'; bottom 0.3' has trace to 
some light gray, low plastlclty clay. 

Page 1 of 4 
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EnSafe/A//en 6 Hoshall 

Project: Z M  E - Navd Base Olarkston 
Location: l%&stm SC 
Started at 0945 cn tl-20-95 
Completed at 1350 on 11-20-95 

ikmg Method: Rotas& KT' a) wsm S8"lll r ~ f h g  bitl 
D-ihg Company: Mawe EnvCrmtd ISC Cert #8%) 
Geologist' f ;  Kafka 

Monitoring Well NBCEGDE18D 

Coordinates: 2316394.# E 37723223 N 
Surface flevation: Z4 feet 

TOC Uevatim Z1? feet msl 
Depth to Gromdwater. 4.58 feet TLX Measured: 3/13/9S 
Grwndwater Elevatiwc 254 feet msl 
Total W e H  Depth: 39 feet bgs 
We# Screen: 2L!i to 385 feet bgs 

. . .. . 

Sand: medium gray, very fine to medium with shell 
hash throughout, gray silty clay laminae, wet to 
saturated; Increased clay content at 32' bgs In 
0.3' wide tenses. 

a 
P - C - 
2 

~4 
g 

WELL DIAGRAM 

g 

a &  
; 

3 
s l f a  

8 

E 

d 

GEOLOGIC DESCRIPTION 



Monitoring Well NBCEGDEIBD 



En,% f e/Allen 6; Hoshall 1 Monitoring Well NBCEGDEl8D 
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EnSa fe/Allen 6 Hoshall 

Project: Z M  E - hbvd8z.e clw&ston 
Locatim L&aksfcn, SC 
Started at 545 cn IO-30-95 
Completed at l7Km e30-S?5 

IXmg Method: 4.25'23 10S'W) HSA Mh SpFi spoon 
Orlling CMnparty: AUanbic (SC cal #P#) 
Geologist: T. Kafka 

Monitoring Well NBCEGDEO19 

Coordnates: 23!&340.80 E; 37755229 N 
Suface Elevation: D.0 feet msl 

TOC Eleva tiwc 884 feet msl 
Depth to Bomdwater: TO9 feef TiX Measwed: 3/D/ShS 
Grwndwater Elevation: 275 feet ms/ 
Total W e l  Depth: L3.5 f& bgs 
WeY Screen: 3.5 to 125 feel Lg.5 

W U  DIAGRAM 

GEOLOGIC ESCRIPTION 
5: - 
5 

Surf ace condlllons: asphalt road 

- 
5- 

- 1 90 24 

- 

- 2 60 H 
10- - 

- 3 100 0 

15- 

20- 



EnSa fe/Allen 6; Hoshall Monitoring Well NBCEGDEISD 

GEOLOGlC DESCRIPTION 

No recovery fron 10-15' due to blockage in 
coring bit (hard clay). 

20.5-22.5', and medium brown to orange-brown 

well-sorted; FeOx layer at 20.5-20.7'.and clay 
laminae and pods from 22.5-23'. 

Page 1 of 4 
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EnSafe/Allen 6; Hoshall Monitoring Well NBCEGDE19D 

Project: ZCM E - Navd8ase awlesfon 
Location: C&rk?sfcn, SC 
Started at 1620 on PiW-S 
Completed at !BO on D-05-S6 
&King Method: Rotas& 17.5" W ca5h.g 38"D CO&$l bi0 
Ormg Company: A t e  E n n i m  td ISC Cert H89I 
Geologist: T. Kafka 

Surface ElevaUon: RZl feet msl 
TOC Elevation: 9.90 feet msl 
Depth to Gromdwater: 759 feet TbC Measured: 3/f3/96 
Grmdwater Elevation: 2.31 feet msl 
Total We! Depth: 558 feet bgs 
Well Screen: 459 to 553 feet bgs 

W 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION ;r: - 

Clay: dark gray, soft l o  sllghtly firm, low to 
medium plasticity, wet; with very fine to flne gray 
sand in stringers and pods throughout; -5% shell 

Clay: as above with 0.2' shell hash lens, flne to 
very coarse at 35.8 extensive sand lenses 
throughout: 2-3" gray, very flne to fine sand 
Ienses at  37'- 37.8'. and 38.5'; all sllty. wet. 



EnSafe/Allen h; Hoshall Monitoring Well NBCEGDE19D 

GEOLOGIC DESCRIPTION 

Clay: as above with extensive sand lenses 
throughout: from 45-45.8' very fine to fine sand 
with flne to coarse, poorly sorted shell hash. 

48.2-47': very flne to fine sand wlth flne t o  
medium shell hash. 

47.8-48.1': ffne to coarse sand with fine to 

485-40.2': very flne to medtum sand wlth fine to 
coarse shell hash. 

2-3" sand stringers with flne shell hash spaced 
approx. every 3-5" for remainder of sample. 

dewatered marsh clay. 

Page 3 of 4 
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EnSa fe/Allen 6; HoshaN 

P r o m  ZCKE E - h4vdBase Cxafkston 
Locatlm CWkstcq SC 
Started at 1340 un it-l7-95 
Completed at 1450 on fir-95 

Drfing Metetho& 4.2S11D (27' Ct7)hSA hi& s ~ f t  spun 
D-Wg Company: A t b &  LMng (SC oert 8PD) 
Geologist: B Wlrftn? 

I 

Monitoring Well NBCEGDEOPO 

Coordnates: 231727109 E, 3i73.3a86 N 
Suriace Elevation: 54 feet msl 
TOC Elevation: U 6  feet mi 
N t h  to Gromdwater: 4.43 fefePt TOC Measured: 3/13/96 
Gfwndwater Elevatim 4.83 feet msl 
Totd We! Depth: E5feet bgs 
Well Screen: 25 to lffi feet bgs 

GEOLOGIC DESCRIPTION 

Surface conditions: concrete 

'iiS 
7 
3 i  - 
9 

DIAGRAM 
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EnSa fe/Allen 6; Hoshall Monitoring Well NBCEGDEZOD 

GEOLOGIC DESCRIPTION 

Page f of 4 
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EnSa fe/A/len 6 Hoshall 

Project Z M  E - Mvd &se Lhatksfon 
Location: Cnaf-kstcn. SC 
Started at 09170 rn 1-Q-86 
Cmpieted at 1630 on +ern 
Drhg Method: R o t a s a  (&S' W -5% 38"ID corilg bid 
Drifng Company. A&nce E n M i m t d  ISC Cert #889) 
Gedogist: T. Kafka 

Monitoring Well NBCEGDEZOD 

Coordinates: 231728573 E 3i734.356 N 
Surface Elevatiwt: 27 feet msl 

TOC Elevatiwr 9.46 feet msl 
Depth to Grouulwater. 727 f& TOC Measured: 3/R/M 
Grmdwater Elevatim 219 feet md 
To@ We1 Depth: 60.9 feet bgs 
We# Streex 51 to 6124 feel bgs 

E WEU- DIAGRAM 

GEOLOGIC DESCRIPTION - - 
4 

interspersed throughout, soft, low 

Sand: light-medium gray with green-blue, very 
ftne to fine to trace medium, moderately 

15-202. soft. low plastlcfty. wet. 

gray, poorly-sorted sand and shell hash from 

grades to fine to coarse sand with fine to very 
coarse shell hash and shells at 40.6'. 



1 Monitoring Well NBCEGDEPOD I 

Page 3 of 4 

Project Z W  E - NavdBase  sfo on 

Locaticn: Charkstm SC 
Started at GW7 a7 I-Q-96 
Corpieted at 1630 on FQ-QS 

Coord'klates: 231728~373 E, 37734356 N 
Surface Elevation: a7 feet msl 

TOC Bva t im  846 feet msl 
Depth to Gromdwater 727 feef TCX: Measured: 3/13/m 



EnSa fe/Allen 6 Hoshall 

Project: Z W  E - MvdBase Charlpston 
Locatim  sf^ SC 
Stxted at m 1-9-96 
Completed at B.30 on 1-9-Q5 

Diibng Method: Rofasmc 1EB1CY3 cashg4381D cori7gbitl 
Orling Compmy: Alliance Envkmmtd (SC Cert #WQ) 
GeolDgist: T; Kafka 

Monitoring Well NBCEGDE20D 

coor~tes:  2317286~3 E 37~34356 N 
Suface Elevation: EL7 feet md 

TM= Elevation: 5146 feet md 
Depth to Gromdwatec 727 f& TOC Measured: 3/#/% 
Grwndwater ElevaUorc 219 f& mi 
Totd WellDepW W.Qfe&bgs 
W e l  Screen: 51 to m.4 feet b p  

B 
B 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION =! - 

Clay: dark gray-green with occasional black 
silty laminae throuQhout. silty, firm to stiff, high 
plasticity, no effervesence with HCI -- 
dewatered marsh clay. 

Shelby tube (70-72.5'): top and bottom: dark 
gray-green silty clay as above. 



Monitoring Well NBCEGDE021 



EnSa fe/Ailen 6 Hoshall Monitoring Well NBCEGDEPID 

GEOLOGIC ESCRIPTION 

Page I of 3 
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EnSa fe/Allen 6 Hoshall 

Proiect: Z M E  - N3vdBz.e &&ston 
Locatiwr ul&stm SC 
Started at 08350n iZ-15-S5 
Completed at ll/a on P-15-G5 

Drmg Method: Rotasm (&S'W casmg 38"' cwhg bit) 
Ikilmg Company: A E a n c e E n W m t a  (SC Cerl 
Geologist P. B y k y  

Monitoring Well NBCEGDE21D 

Coordinates: 23175BQ18 E 377.513QlN 
Surface Elevation' 82 f& msl 

TOC Ueva tion: &P feel msl 
Depth to Gromdwater: 661 feef TOC Measured: 3/13/96 
Grmdwater Ekvatim 151 f e t  msl 
Total We# Depth: 456 feet bgs 
Well Sueen: 3 7  to 451  feet bgs 

I 

8 p WELL DIAGRAM " d 
GEOLOGIC DESCRIPTION z - 

3 
W 

Sand: light gray-brown, very fine to  fine, trace 
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EnSafe/ANen 6 Hoshall 

Project: Z M  E - Mvd Base Cha&ton 
Location: CMsfm SC 
Started at 0835cn P-15-95 
Cwte t ed at IttO on P-15-95 

# 
OrRg Company: A w e  EnMimtd ISC Cerf M89) 
Geologist P. E3yky 

Monitoring Well NBCEGDEZID 

Coorchates: 23/75Q# E 3775E91 N 
Swface Ekvatlwr. 82 feet msl 
TOC Revation: &I2 feet msl 
Depth to Grandwater: 661 feet 7VC Measwed: 3 / B / .  

Total We! Depth 6 6 f e ~ t b g s  
Wel  scree^ 357 to 451 feef Qgs 

9, WELL DIAGRAM 
P 

GEOLOGIC DESCRIPTION - 
40.5-40.6' and 40.8-41.1', very fine to fine, silty. ... .. _.  --. 

: - :' 
with shell fragments. ..-.. 

. :..: Sand: gray. very fine to fine, trace silt, with thin ...... 
gray. clay larnlnae, sllty, plastic. 

fine to flne, sllty, clayey -- dewatered marsh 

Shelby tube 55-57.5': top and bottom: 
ollve-gray-green clay. 
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EnSafe/Allen 6 Hushall 

Project: Z E  E - h4\QvdSase QMl;resfon 

Monitoring Well NBCEGDE022 

Coordinates: 2317644.08 E, 3m4669 N 
Locatim madzsta7 SC 
Started at 1350 on D-26-95 
Completed at ,540 cn XI-26-95 

Orrig Method: 4B'D fZ5" W ) W  M h  spit spoon 
Drlrng Company: A t l a &  C;Wi7g (SC cert #BK7) 
Gedogist: P, Bayky 

Swface Elevation: Zl  feet msl 

TOC Elevation: B85 feet msl 
Depth to Grmdwater: 564 fed TOC Measured: 3/B/&3 
Grandwater UevaUm L21 feet msl 
Totd Wd Depth: 13 f e t  bgs 
W e i  Screen: 3 to 12 feet bgs 

% 
f 
C - - 
E; 
W 

59 

7.6 

GEOLOGIC DESCRIPTION 

Surface condtions: asphalt road 

Auger cuttings from 0-13': gravel with sllty clay 
matrix; no split spoons possible. 

---------- 
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WELL DIAGRAM 

A 
- 

C 

0 . - .  
> ;;-:: 
e :. .:: 
0 -: --.. 
-r ;.-;. 

. . .  0 n 
'" :. z .:; 
- ::-:: 

-, --:. 
L ;. . - ,  ,. 
Z: ::. . . . .  = :..' 
0 . - .' 
> .'.-.'. 

Auger cuttings from 13-14.7': marsh clay. 
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EnSa fe/Allen 6 Hoshall 

Project: Z M E -  h b v d a a S e ~ s f o n  
LocaUwc Ci=~kstw SC 
Started at 14150n PR-G5 
Canpleted at 1615wr 12-#-E 

Drlkng Methob: Rotas& (65'03 css&g 3 8 D  ccrhgbit) 
M n g  Company: A&m Enn?mtd  ISC Cwt MB9I 
Geologist: P. myky 

Monitoring Well NBCEGDEZZD 

CoordKlates 231762.34 E, 3773327 N 
Surface ElevaUm Z3 feet msl 

TOC Elevation: 204 feet msl 
Oepth to Gromdwater: 569 feet TLX: Measurecl: 3 / B / .  
Grandwater Elevation: 135 feet msl 
Total Wel l  Oepth: X 0  feet bgs 
We# Screen' 281 to 37.5 feet bgs 

T W O I  DIAGRAM 

GEOLOGIC ESCRlPTlON a= - 
n 

Surface condlilons: concrete 

2 
Gravel: black, mean slze I cm, sandy-silty 



EnSafe/A//en 6; Hoshall 

Proiect: Z W  E - NavdBase Charleston 
Location: Chaksfcrk SC 
Started at 1415 on 12-13-Q5 
Completed at 1615 on E#-95 

Ikikng Method: Rotason'c (E15"W cairn 38"D corw bid 
Orilrng Company: A t F ~ E n ~ ~ f d  (SC Cwf +%@I 
Geologist: P. Bay& 

Monitoring Well NBCEGDEZZD 

Coorchates: 231766234 E, 377353.27 N 
Swface Elevation: 73 feet msl 

TOC Eleva tim TO4 feet msl 
Depth to Grandwater: 569 feet TOC Measured: 3/13/96 
Grwndwater Elevatim 135 f e i  md 
Total We# Depth: 3 0  feet bgs 
Wd Screen: 281 to 37.5 feet bgs 

W 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION c - 

dewatered marsh clay. 



EnSa fe/Allen 6; HoshaN Monit oring Well NBCEGDE22D 

GEOLOGIC DESCRIPTION 

43-43.9': sand lens, gray, very fine to  flne wlth 
some medium, silty. 

Clay: dewatered marsh clay as above with very 
thin, t-2 cm sandy pits, very stiff. 

I 
Page 3 of 3 
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EnSa fe/Allen 6; Hoshall 

Proiect: Z W E  - hG3vdEbe Chaeston 
Locatlm c7~a-ksfm SC 
Started at D15 cn f-1F96 
Ca@eted at t430 on I-lFi-96 

Orlting Method: 4 S ' D  (ZS'C43) M A  kith slort spoon 
DrlJhg Company: Atlwk LHm (SC cerf PPD) 
Gedogist E Blythe 

Monitoring Well NBCEGDE023 

Coordinates: 231793Q02 E 377B7.70 N 
swiace Etevatlwr a8 feef msl 

TOC f3evation: a58 feet msl 
Depth to Grandwater: SQ7 feef TOC Measwect 3/B/M 
Groundwater Elevatim -f39 feet msl 
Tow Wd Depth: I30 f e f  bgs 
WeR Screen: 30 to I20 feet bgs 

a 
P 

WELL DIAGRAM 

I 3 E 4 

GEOLOGIC DESCRIPTION * - 
9 

Surface conditions: asphalt road 

- 
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EnSa fe/Al/en 6; Hoshall Monitoring Well NBCEGDEPJD 

GEOLOGIC DESCRIPTION 

ry flne to fine, well-sorted, 

Page 1 of 3 



En,Sa fe/Allen 6 Hoshall Monitoring Well NBCEGDE23D 

GEOLOGIC DESCRlPTION 

coarse, poorly sorted, sllty. wet; very flne to 
fine sequence from 38.5-38.2' then grades to 
fine to medlum to 41.5'; sand has high phosphate 

Page 2 of 3 



1 En.Sa fe/Alien 6 Hos hail Monitoring Well NBCEGDE23D 

Page 3 of 3 
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EnSafe/A/ien 6; Hoshall 

Project: ZCV\E E - hbvd Base aMrkston 
Locatiwc Charlesfm SC 
Started at U93.5 on h330-85 
Completed at l5Rl an M-.XW5 

Orang Mehod: 43iD K6'dDIHSA kiU, spTt spoon 
DfitTslg Company: A M b c  Raw (SC cert BPD) 
Geolmt: 7; Kalka 

Monitoring Well NBCEGDE024 

Coordinates: 2317#17/6 377M09 N 
M a c e  Elevatiw Z 4  feet msl 

f M: Elevatim f.03 feet msl 
Depth to Grandwater: 516 feet TOC Measwed: 3/C3/96 
Grmdwater Uevatjm t87 feet msl 
TOM W e l  Depth: 125 feet bgs 
Well Screen: 25 to 115 feet bgs - 

pi 

F 
WELL DIAGRAM 

GEOLEIC DESCRIPTION 51 - 

W 2 
Surface conditions: gravel and dirt 

Offset due to concrete obstructlon at 45 '  bgs. 
Refusal on 4.5-6.5' split spoon runs 3 times at 
both locattons. 

Shelby tube (8-10'): Sand: dark brown to black, 
silty, clayey; rock fragments limited recovery. 



EnSafe/Allen 6; Hoshall Monitoring Well NBCEGDE24D 

GEOLOGIC ESCRIPTION 

n, very fine t o  fine, some sllt, 
larnhae, loose, rnolst: black wood 

Page 1 of 3 



EnSa fe/Allen 6 Hoshall Monitoring Well NBCEGDE24D 

GEOLOGIC DESCRlPTION 

grasses from 25-27.1'. 

seq.1; 31.1-31.3' sand as above overlying less 
sllty sand from 3t.3-32.5' (ffnlng upwards seq.), 

from 38.1-36.7'. 

Page 2 of 3 



En,Safe/A/len 6 Hoshall Monitoring Well NBCEGDE24D 

GEOLOGIC DESCRIPTION 

some silt, soft, wet, with some shell fragments. 

Page 3 of 3 



EnSa fe/Allen 6; Hoshall Monitoring Well NBCEGDEO25 

Project: Z M E -  hQvda3se &*ion Coordinates: 231770Z83 Z 3i?E'Li04 N 
Locatim Chakston, SC Surf= Elevation: Zl  feet msl 
Started at 1140 on 1-4-96 TOC Elevation: Q55 feef msl 
C~mpleted at lZ5Uon +4-96 Depth to Grmdwater: 871 feet T K  Measured: 3/13/95 
Orning Method: 4 S ' D  (7;s' CflIhCSA Mh wft spoon GFDllndwater Elevation 084 feet msl 
DTmg Company: A t b t k  Lk&g ISC c#t Rf210) Totd Wel l  Depth: 125 f& bgs 
Geologist: R Wfhe We# Screen 25 to I t 5  f& bgs 

% 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION c - 
8 
d 

Surface condttlons: gravel and grass near river 
bank 

- 
5- 

A 1 05 0 

- 

10 2 100 0 

- 

- 3 100 0 

15- 
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EnSa fe/Allen 6; Hoshall Monitoring Well NBCEGDE25D 

Project: Z W  E - Mvd Base Cha-ksfon Coordinates 2317692.22 Z 377Qlt86 N 
Locatim L h ~ & s t g  SC M a c e  Elevatim 723 f e ~ t  msl 

Started at 0850 m k04-96 TOC Elevation: a09 feet msl 
Cmleted at 1630 on W - 9 6  Depth to Grocndwater. 842 feet T K  Measured: 3/ff/# 

Ikmg Method: Rotas& KS'i27 c&g 38"D cor@biU Grwndwater Elevation: 167feet msl 
Drhg Company: Adiance E n & m f d  (SC cert #%?PI Total W e l  Oepth: 455 feet bgs 

Geologist t? Bayky Well Screw 356 to 450 feef bgs 

a WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface conditions: grass, dlrt, gravel. 
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EnSa fe/Al/en 6 Hoshall 

Project: ZCAEE - hQvdBase Charkston 
L a t i o n :  Chxkstw SC 
Started at 085C) m 1-04-96 
Completed at 1830 on 1-04-96 

tkmg Method: Rofascnc KS' IX) cam 38"D mrilg bitl 
m g  Company. A1Face Ennrmtd (SC cerf H89) 
Geologist: P. B y k y  

Monitoring Well NBCEGDE25D 

Cootcha tes: 231769222 5 377Qtl86N 
Surface Elevation: 7.8 feet msl 
TOC Elevation: X7.09 feet msl 
Depth to Gromdwater: 842 feet TOC Measwed- 3/B/96 
GrMwater EkvaUwl: 167 feet msl 
Total Well Depth: 455 feet bgs 
Well Screerc 356 fo 6 0  feet bgs 

7 WELL DIAGRAM 

GEOLOGIC DESCRIPTION - 



EnSa fe/Al/en & Hoshall Monitoring Well NBCEGDE25D 

Project: Z E  E - MvdBast? Charlesfcm Coordiites: 23176.222 E, 377911 86N 

Locatim Ci?&t?stcr? SC Surface Elevation' Z8 feet msl 

Started at Ct3.50 a, 1'44-Q6 TOC Elevatim X3.09 feet msl 
Completed at 630 on W - 9 6  Depth to Gromdwater. a42 feef T E  Measwect- 3/#/# 

mhg uethoct Rofascric K5'CU casbq 38"ID corm bill Grwndwater E l e v a U ~  167 fPet msl 
DGng Company: AQance E n v k m f a  (SC ceft M89) Totd We1 Depth: 455 feet b@ 

Geologist: &yky Well Screen' 356 fo 450 feef bgs 
1 
6 

W E L l  DIAGRAM 
4 

GEOLOGIC DESCRIPTION 
+ - 
2 

.. . .  _ .  --. . - .  . . , . -. . 
Clay: dewatered marsh clay with trace to some 

. .. . . -  . . - : .. .. 
sand laminae. a~ 

. -.. -. . . - :  ..-.. . . A. 

U 
. - .. . . ..-.. 

45 5 80 0.2 

thinly interbedded sand laminae -- dewatered 

45-50.4': 50% sand, 50% clay laminae 

60- 

55 6 100 0.2 

60- 
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EnSa fe/ANen 6; Hoshall 

Pr~ iec t  ZCKEE- Mvd@ase Cha&sfon 
Locatim Charlestm SC 
Started at DO1 an 9-D-GB 
Completed at II.10 on 9-D-1516 

Drbg Method: 4S'D 113IZG'iX)NSA kith sp#f spwn 
Drmg Company: AilaniEc ISC mt #PD) 
Geolmt: 11 Cooey 

Monitoring Well NBCEGDE026 

Coorcknates 23BIIE123E 37674Z57N 
Wace Elevation: 89 i'et msl 

TOC Elevatiwr 877 feet nsl 
Depth to Grandwater: 509 feet TOC Measured: KI/i6..56 
Grwndwatei Uevatim 368 feet md 
Totd We! Eeptk 140 feet bgs 
Wd Screen: 4.0 to a0 fet trgs 

GEOLOGIC DESCRIPTION a= - 
WELL DIAGRAM 

5- 

10 

15- 

20 - 

- 

- 

- 

- 

- 

1 

3 

3 

100 

100 

100 

Surface conditions: Concrete 

2 
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En.Safe/Ai/en & Hoshall 

Project: Z M  E - hbvd8ase Q1aikston 
Locatlax QSaFkstw SC 
Started at 1430 on 9-13-LW 
Completed at ffS? on Q-13-9S 

Orlhg Method: Rotas& (65"' W cas&$z 38D COT@ bitl 
Drihg Company. Boart-Lo&7pa fSC cert Rl2.32) 
Geologist' f? &yky 

Monitoring Well NBCEGDE26D 

Coordinates: 2317Ih66 E 37675832 N 
Surface Bevation: BQ feet msl 

TOC Elevation: 853 feet msl 
Depth to Gromdwater. 5 R feet TOC Measued: D/B/M 
Grwndwater Elevation: 340 feet msl 
Total Wel l  Depth: 365 Wt bgs 

Wel l  Screen: 2&7 to 35.7 feet bgs 

7 WELL DIAGRAM 

GEOLOGIC OESMiIPnON z - 
n 

Surface conditions: concrete 
2 

laminae; some sllt; very stiff, plastic, moist to 
wet: @5.0 ft. red-orange color decreasing. 



EnSa fe/Allen & Hoshall Monitoring Well NBCEGDE26D 

GEOLOGIC DESCRIPTION 

Sand: dark gray to black; very fine to 
fine/medlum, with occadonal variations In 
grainsize; some shell fragments. @ 26.0-26.3 ft.: 
Clay: dark gray to black: @ 28.0-28.8 ft.: Clay: 

Page 2 of 3 



( Monitoring Well NBCEGDE26D 
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EnSafe/Allen & Hoshall 

Project: Z M  E - Mva'Base h r l e s t o n  
Location: Ct&?stcq SC 
Started at 1427 on 9-9-96 
Completed at 1630 on 9-IkGS 

M n g  Mehod 4 Z ' D  (7.6' CY7) M A  kith spCi spoon 
~k l l~ lg  company: ~ m t i c  a- ISC cert #PD) 
Geologist: d Cooey 

Monitoring Well NBCEGDE027 

Coordna tes: 23WBa29 Z 37697120 N 
Surface Elevation: 72 feet msl 

TOC Elevaiion: X1.19 f& ms/ 
Depth to Grovldwater: 698 feet TLX: Measured: KI/B/m 
Grwndwater Elevatim 3.21 f e f  msl 
Total Well Depth: EO feet Ogs 
Well Screerc 30 to 120 fed 69s 

5 
7 

WELL DIAGRAM 
-. 

..d 

GEOLOGIC DESCRIPTION 

Surface conditions: Asphalt 

- 

5- 

- 1 100 

- 
Silt: brown-black; clayey. . - .  

i .. . -  .- . 
ML 0 . . . - .  '" ..-.' . . .  

at bottom of run grades to very-flne gray 
10 2 100 \ sand. 

@13.0 ft.: Sand: It.Qray; very fine to flne on 

15- 

20- 

bottom of auger (bit). % 
U 
v 
C 
m 



EnSa fe/A/ten 6 Hoshall Monitoring Well NBCEGDE27D 

GEOLOGIC DESCRIPTION 

@T.2 ft.:very fine to fine, gray sand lamfnation 
(SP-SM). P7.3-8.8 ft.: slight increase In 

810.5-13.6 ft.: faint orange mottling with very 
thh ,  black laminae; w/a very, fine to fine gray 
sand lamination at 12'. e12.1-13.8 ft: slight 
Increase in grainslze. 

Page I of 3 



EnSafe/A/len 6 Hoshall Monitoring Well NBCEGDE27D 

Project: ZCWEE-hQvai&se i3atiesfon 
Locatim QSarlestm SC 
Started at IS6m 9-12-96 
Cmpkted at 1630 on 8-t?-L3S 

Drtling Method: Rotas& (63' cam 3810 c0rtIg Lit) 
OrUiig Company: Bo&-Larrgpa (SC cert #Q2) 

Geologist: P. Bayky 

Coordinates: 2316280.73 2 376999.77 N 
Swface Elevatiwl: 72 feet msl 

TOC Elevation: a79 feet mJ 
Depth to Grouldwater: 639 feet TOC Measwed: D//6/96 
Grwndwater Uevatim 320 feet msl 
Total We1 Depttt 380 feetbgs 
We# Screen: 282 to 372 feet bgs 

W 
F 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION LC - 

sllghtly w/depth; occasional very thin, brown 

laminae throughout. P26.1-27.3 ft.: rapidly 
alternating Clay and sand. 

P30.2-33.0 ft.: with I cm clay laminae every 0.1 

6 33.9 ft.: Sand laminae: dark gray; 
flne/medlum; w/some PO4 shell 

P38.9 ft.: granules in clay matrlx. 

Page 2 of 3 



EnSa fe/Allen 6; Hashall 

GEOLOGIC DESCRIPTION 

to wet -- Ashley Formation. 

Page 3 of 3 
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EnSafe/A/len 6 Hushall 

Project Z W E -  &vdBase Chahton 
Location: Charlestm SC 
Started at 0850 m 8-B-96 
Completed at KXK) m 8-13-96 
OTWtg Meihod: 4 S l D  17.S'W)NSA hfU1 spCl spoon 
D R g  Company: Atlantic (SC cerf 
Geologist: J Cooey 

Monitoring Well NBCEGDEO28 

Coordinates: 23/6/3148 E; 37648888 N 
Surface Elevation 87 f e t  msl 

TOC Elevation: 862 feet rnsl 
Depth to  Grmdnater: Z02 f& TOC Measwed: #/16/96 
Groundwater Elevation: 260 feet msl 
Total Well  Depth: 13.8 f& bgs 
We! Screm 38 to &8 feet bgs 

;r - 
2 

GEOLOGIC DESCFUPTION 

Surface condltlons: Asphalt 

Sand: yellow to tan; fine. 

a 8 W a L  DIAGRAM 

m O K  
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Sand: black-brown; fine. 

. 

Silt: gray. 
ML 
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Sand: It. gray. fine. 
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C 

EnSa fe/Allen 6 Hoshall 

Project: 2 ' '  E - Abvd Ease Chxk5ton 
Locatim G%&sfcn, SC 
Started at 0840 cn 9-n-96 
Cwnpleted at 1kEm 8-ti-96 

Drlhng Method: Rotas& &5' W ca- 3 8 D  corm bitl 
ormg Company: Bo~-Longye~r  ISC Cwt # P a  
Geologist: P. Edyky 

V WELL DIAGRAM 

GEOLOGIC DESCRIPTION r - 

Surface conditions: asphalt; concrete from 

Sand: llghf brown; very fine, trace to some silt. 

to fine, stlty. clayey; at 7.8' becomes gray and 
brown, faintly laminated. 

Ashley Formation 

Monitoring Well NBCEGDE28D 

Coormates: 2316134.65 E, 37647Q5l N 
mace Elevation: 87 feet msl 

TOC Elevation: 552 feef mI 
Depth to GrMndwater: 679 feet TGC Measwed: k3//6/96 
Grmdwater Elevation: 273 feet msl 
Total Wd Oepth: 215 feet bgs 
We! Screerc 167 to 2;127 feet bgs 



EnSa fe/Alien 6; Hoshall Monitoring Well NBCEGDEZBD 

Page 2 of 2 



Page I of ! 

EnSa fe/Allen 6 Hoshall 

P r o p 3  ZCWE - hbvdBase Uetleston 
Location: Charkstcq SC 
Started at f230 m Q-3-96 
Completed at 1400 CYI 9-3-96 

~rlfing Method 4.25'ID (7;6'CO)hlE4 Mh splff spoon 
ming Company: A i l w t k  i=iW&7 ISC cert #ED) 
Geologist J &wf 

Monitoring Well NBCEGDE029 

Coordinates: 2316214.28 E, 375%%35 N 
Surlace Revation: 75 feet msl 

TOC Elevatiwr %32 feet msl 
Depth to Gromdwater. 424 feet TOC Measured: 10/16/gS 
Groundwater Elevation: 308 feet msl 
Total WeW Depth: l.33 feet bgs 
Well Screen' 33 to 123 f& bgs 

a 
B 
d - - 
3 

3 

Ll 

1 

3 

F 

-85 

GEOLOGIC DESCRTPTTON 

Surface concfitlons: Asphalt 

Sand: brown; flne, wlsome black lamlnae; fine; 
molst to saturated. P5.5 ft.: saturated. 

Sand: light gray to gray brown; fine: moist to 
very moist. 

Sand: gray brown to yellow gray; fine, slightly 
silty; saturated. 
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WELL DIAGRAM 
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EnSafe/Allen 6 Hoshall Monitoring Well NBCEGDE29D 

GEOLOGIC DESCRIPTION 

rose colored sand to 15.7ft. 
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EnSafe/Allen 6 Hushall 

Pro@& Z W  E - hbvd Eke Umkston 
Location: &&stat SC 
Started at 1430 on Q-lf-96 
Completed at t7# cn Q-lMS 

Dihg Methoct Rotasmk (65'lX) cashg 38"D cornbit) 
Drikng Company. B0art-L-zr (SC Cerl drQ32.l 
Geologist: P. &yky 

Monitoring Well NBCEGDE29D 

Coordinates: 2316'75 E, 375997.14 N 
Surface Elevation: Z5 feet msl 

TOC Elevation: 736 feet ml 
Depth t o  Gromdwater. 42W f e t  TOC Measmd: M/16/96 
Grandwater Elevatim 316 feet msl 
Total Well Depth: 225feet bgs 
Well Screen: lZ7 to 217 f e t  Lg-5 

a 
F 

GEOLOGIC DESCRIPTION sl - 
2 

W€LL DIAGRAM 

t .. . .  I 
effervesces in HCI. @18.3-18.9 ft.: pods of Sllt: _. -.. .. - :' . . - . .  = 
gray and black "pepper" w/shell fragments. . 7 .  -. - . C 

rn 

25 3 100 0.0 

30- 

35 4 100 0.0 

40- 



GEOLOGIC DESCRIPTION 
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EnSa fe/Allen 6 Hoshall 

Project: Z W  E - hbvd B e  awleston 
Locatiwc #mksfan, SC 
Started at 1435011 9-B-96 
Completed at 17tK7 m 9-10-96 
Drmg Metho& Rotas& I@S'Ci3 cashg, 38"lO corhgbit) 
Drlhg Company Boari-Lmex ISC C& IP32) 
Geologist: P. Eayky 

Monitoring Well NBCEGOEJOD 

Coordnates: 23M98.94 E 3752U344 N 
Sur face  Elevation: 123 feet msl 

TOC Elevatim 1234 feet msl 
Depth to  Grmdwater: 4.69 feet TOC Measured: 10/16/96 
Gramhater Elevation: %65 feet ms' 
Total Well Depth 2E5 feet bgs 
Well Screen: 21 7 to 257 feet bgs 

B 
F 

WELL DIAGRAM 
d 

GEOLOGIC DESCRIPTION - - 
Surface conditions: asphalt. 

...... 
Sand: brown with faint orange-brown horizontal 

laminae with pale gray green laminae. 

pods of light gray to brown silt with shell 
fragments from 18-20', 



EnSa fe/Ailen 6 Hoshall Monitoring Well NBCEGDEJOD 

GEOLOGIC ESCRIPTlON 

Ashley Formation 

Page 2 of 2 
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Geofechnical Data 



975 Morrison Drive, Bullding A 
Charleston, S.C. 29403-4237 

(803) 723-3808 

ENGINEERING AND TESTING Fax (603) 723-5374 

March 8 I996 

EnSafe / Allen and Hoshall 
Mr. Peter Bailey 
935 Houston Northcut Boulevard, Ste 1 13 
Mount Pleasant, South Carolina, 29464 

Reference: Contract N62467-89-D-03 1 8 
Lab results for Zones A,B, & E 

Attn: Mr. Bailey: 

Coastal Engineering and Testing Company (CETCO) is pleased to provide 
you with the Shelby tube lab analysis results for Zones A and B. Per your request, we 
have attached summary sheets on each of the samples tested, as well as, a summary table 
of all the samples in zone A and £3. Each Shelby tube was analyzed for percent moisture 
(ASTM D-2216), bulk density, porosity, grab size (ASTM D422), specific gravity 
(ASTM D-854), and permeability (ASTM D-5084). Due to the length of the results for 
the grain size analysis, they were not included in the summary table attached However, 
the grain size results are included in the attached summary sheets for each sample. 

We appreciate the confidence you have placed in CETCO by allowing us 
to provide you with these services for your project. If you have any questions regarding 
our procedures, please contact our ofice at your convenience. 

Sincerely, 
COASTAL ENGrNEERXNG AND TIESTING COMPANY, JNC. 

Clayton Baldwin 

Michael L. Allen, P.E. 
Chief Engineer 
President 

Geotechnical/ Environmental I MaterlaIs Englneering 8 Testing 



Table I11 - Summary Data for Zone E 
- - - -. 

Unit Weight 
(Ibstcu. ft) 

125.7 
125.5 
127.9 
1 10.4 
110.5 
135.9 
87.9 
106.8 
125.3 
119.7 
134.5 
13 1.2 
113.4 
125.7 
110.0 
123.7 
131.1 
121.5 
133.8 
102.0 
110.0 
116.2 
120.5 
109.8 
115.1 
118.1 
119.3 

Sample 
Number 

NBCE 55904D 
NBCE 58000 1 
NBCE 596004 
NBCE 0 18002 
NBCE 59900 1 
NBCE 56600 1 
NBCE 09700 1 
NBCE 574002 
NBCE 538001 
NBCE 5L9 207 
NBCE 100001 
NBCE 559004 
NBCE GDE008 
NBCE 55904D 
NBCE GDE20D 
NBCE 53002D 
NBCE GDE21D 
NBCE 5660 1D 
NSCE GDE15D 
NBCE 5260 ID 
NBCE 0650413, 
NBCE 55102D 
NBCE GDE 1 OD- 1 
NBCE 57003D 
NBCE 58001D 
NBCE 59604D 
NBCE GDE 1OD 

Permeability 

(k) 
1 .47 nx' 
2.1OE-06 
1.55E-06 
4.05E-06 
7.28E-07 
7.95E-08 
4.72E-07 
2.86E-06 
1.42E-03 
1.95E-03 
1.2 1E-06 
1.18E-03 
1.22E-06 
1.11E-03 
1.21E-06 
1.52E-06 
4.4lE-06 
2.87E-06 
5.39E-06 
2.68E-06 
2.67E-05 
2.97E-04 
4.1 1 E-04 
5.3 1E-05 
4.74E-05 
2.61E-06 
l.62E-05 

CETCO 
Sample # 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
26 
27 . 

2 8 
29 
3 0 
3 1 
32 
33 

Percent 
Moisture 

25.6 
9.9 

25.6 
11.1 
12.4 
35.1 
102.4 
65.3 
19.2 
17.9 
93 .4 
12.2 

104.9 
35.1 
74.8 
37.4 
61.3 
25.9 
20.1 
48.6 
39.7 
38.4 
30.2 
26.3 
30.2 
42.2 
33.0 

Specific 
Gravity (Gs) 

2.68 
2.69 
2.7 1 
2.69 
2.69 
2.69 
2.67 
2.69 
2.65 
2.61 
2.66 
2.63 
2.67 
2.65 
2.67 
2.69 
2.69 
2.69 
2.71 
2.67 
2.65 
2.65 
2.65 
2.57 
2.55 
2.71 
2.69 

Void 
Ratio (e) 

0.672 
0.472 
0.662 
0.692 
0.708 
0.669 
2.838 
1.598 
0.575 
0.602 
1.389 
0.404 
2.014 
0.778 
1.649 
0.866 
1.067 
0.741 
0.520 
1.429 
1.101 
0.970 
0.787 
0.846 
0.803 
1.038 
0.872 

Porosity 
(n) 

0.402 
0.321 
0.398 
0.409 
0.414 
0.401 
0.739 
0.615 
0.365 
0.376 
0.581 
0.288 
0.668 
0.438 
0.623 
0.464 
0.516 
0.426 
0.342 
0.588 
0.524 
0.492 
0.440 
0.458 
0.445 
0.509 
0.466 



Test Data For Sample NBCE GOEOOI 
Sample Date 10103195 
Sample Depth 40.5'-13.0' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability ( c d s )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (crn) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

a =  1.67 sq cm 
L= 10.15 cm 

A =  39.16 sqcm 
h l  = 97.5 cm 
h2 = 76.4 crn 
t =  86400 s 

Specific Gravity Test Data 

Wp = 157.5 g 
Wpw= 655.9 g 

Ti 20 Degrees C 
Wpws 677.81 g 

Tx 20 Degrees C 
Ws 35 !5 

K =  
Wtr @Tx = 0.9982343 
Wtr @Ti = 0.9982343 

Page 1 of 3 



Test Data For Sample NBCE GDE008 Conti 

Unit Weight (Bulk Density) Test Data 

A= 39.16 sq cm 
L =  10.15 cm 
Volume = 397.474 cu cm 

Wt Soil & Tube = 1008 g 
Wt Tube = 285.4 g 
Wt Soil = 722.6 g 

Unit Weight = 113.44799 lbslcu ft 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 244 g 
Ww = 256 g 

Sieve Analysis Test Data 

Sieve 

Page 2 of 3 

3" 
1 112" 
314" 
318" 
#4 
#8 
#16 
#30 
#40 
#50 
#I00 
#200 
Pan 

total 60 g 

Wt Ret 
(,q;rams) 

0.00 
0.00 
0.00 
8.00 
0.00 
0.00 
0.00 
0.40 
0.30 
0.40 
1.10 
1.30 

56.50 

Wt Pass 
(grams) 

% Pass 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.60 
59.30 
58.90 
57.80 
56.50 
0.00 

100.0000 
100.0000 
100.0000 
100,0000 
100.0000 
100.0000 
100.0000 
99.3333 
98.8333 
98.1667 
96.3333 
94. I667 
0.0000 



TestData For Sample NBCE GDE008 Cont.. 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mrn) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Wet Unit Weight = 1 13.441 99 lbslcu ft 

L 

7 
7.1 
8.1 
8,9 
9.4 
10 
11 
1 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 
250 
1440 

Percent Moisture = 104.91 80; % 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Actual 
Readin9 
1.035 
1.033 
1.03 1 
1.028 
1.026 
1.024 
1.02 
1.017, 

Dry Unit Weight = 55.359689 lbslcu ft 

K 

0.01365 
0.01365 
0.01365 
0.01365 
0.01365 
0.01365 
0.01365 
0.01365 

Volume Solids = 0.33 18033 cu cm 

Corrected 
Readin5 
1.035 
1.033 
1.03 1 
1.028 
1.026 
I .024 
1.02 
1.012 

Volume Voids = 0.6681967 cu cm 

Temp 
Celcius 
20 
20 
20 
20 
20 
20 
20 
20 

' D 

ERR 
0.0242288 
0.01 10565 
0.0040495 
0.0021385 
0.0011375 
0.0003003 
6.21E-05 

Void Ratio = 2.0138341 

P 

62.681 I53 
59.099373 
55.517593 
50.144923 
46.563 143 
42.981362 
35.817802 
21.490681 

Porosity Test Dath 
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Test Data For Sample NBCE GDElOD 
Sample Date 1122196 
Sample Depth 35'-37.5' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability (cmls) 
a = cross sectional area of burette (scl cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
hl = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time From h l  to h2 (s) 

a =  1.67 sq cm 
L =  10.32 cm 

A= 39.16 sq crn 
hl  = 97.5 cm 
h2 = 38 crn 
t = 25600 s 

Specific Gravity Test Data 

Wp= 157.8 g 
Wpw = 656.5 g 

Ti 21 Degrees C 
Wpws 678.5 g 

Tx 21 Degrees C 
Ws 35 g 

K =  0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page I of 3 



Test Data For Sample NBCE GDElOD Cont.. Page 2 of 3 

Unit Weight (Bulk Density) Test Dnta 

A =  39.16 sq cm 
L =  10.14 cm 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 1044.5 g 
Wt Tube = 285.4 g 
Wt Soil = 759.1 g 

Unit Weight = 1 19.2897 Ibs/cu fi 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 376 g 
W w  = 124 g 

Sieve Analysis Test Data 

total 60 !3 

Sieve 

3" 
1 1/2" 
3/4" 
318" 
#4 
#8 
#16 
#3 0 
MO 
#50 
Arlo0 
#200 
Pan 

Wt Ret 
C.QTams) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.80 
0.30 
0.40 
1.90 
13.10 
43.50 

Wt Pass 
C m s )  

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.20 
58.90 
58.50 
56.60 
43.50 
0.00 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
98.6667 
98.1667 
97.5000 
94.3333 
72.5000 
0.0000 



Test Data For Sample NBCE GDElOD Cont ... 
Hydrometer Test Dnts 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Time 
jminutes) 

0 
2 
5 
15 
30 
60 
250 
1440 . 

Wet Unit Weight = 119.2897 lbsicu ft 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Actual 
Readins 
1.022 
1.02 
1.019 
1.018 
1.017 
1.016 
1.013 
1.009 

Percent Moisture = 32.976723 % 

Dry Unit Weight = 89.705854 lbslcu ft 

Corrected 
Reading 

1.022 
I .02 
1.019 
1.018 
1.017 
1.016 
1.013 
1.009 

Volume Solids = 0.5340702 cu cm 

Volume Voids = 0.4659298 cu cm 

Temp 
Celcius 
21 
22 
22 
27, 
77 
22 
22 
22 

Void Ratio = 0.8724129 

Porosity Test Data 

L 

10.5 
1 1  
11.3 
11.5 
11.8 
12.1 
12.9 
13.9 

K 

0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 

D 

ERR 
0.03663 
0.01505 16 
0.005106 
0.0026196 
0.0013431 
0.0003437 
6.43E-05 

P 

39.399582 
35.817802 
34.026912 
32.236022 
30.445 132 
28.654242 
23.281571 
16.1 I801 1 
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Test Data For Sample NBCE GDEIOD-1 
Sample Date 1/22/96 
Sample Depth 25'-27.5' 

Sample Test Data 
Permeability Tcst Data 
k = coefficient of permeability ( cds )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t =time from h l  t o E ( s )  

Specific Gravity Test Data 

Wp = 158.2 g 
Wpw= 657.2g 

Ti 20 Degrees C 
Wpws 679 g 

Tx 20 Degrees C 
Ws 35 g 

K =  I 
Wtr @Tx = 0.9982343 
Wtr @Ti = 0.9982343 

Page 1 o f3  



Test Data For Sample NBCE GDEIOD-1 Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L =  10.14 cm 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 1052.5 g 
Wt Tube = 285.4 g 
Wt Soil = 767.1 g 

Unit Weight = 

Percent Moisture (Moisture Content) Test Data 

Sieve Analysis Test Dam 

Page 2 of 3 

total 60 g 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.6667 
99.1667 
98.8333 
98.1667 
74.1667 
34.0000 
0.0000 

Wt Pass 
(.-) 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.80 
59.50 
59.30 
58.90 
44.50 
20.40 
0.00 

Sieve 

3" 
1 112" 
314" 
3 8 "  
#4 
#8 
#t6  
#30 
MO 
#SO 
#I00 
ff200 
Pan 

Wt Ret 
(gmls)  

c 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.20 
0.30 
0.20 
0.40 
14.40 
24.10 
20.40 



Test Data For Sample NBCE GDElOD-1 Cont ... Page 3 of 3 
Hydrometer Test Data 

W(grams)= 60 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of So3 Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of SoiI Finer) 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 
250 
I440 

Void Ratio Test Data 

Wet Unit Weight = 120.54687 Ibslcu ft 

Actual 
Reading 
1.008 
I .0077 
1.0075 
1.007 
1.007 
1.006 
1.0055 
1.005 

Percent Moisture = 30.208333 % 

Dry Unit Weight = 92.579995 lbslcu ft 

Correct 
Factor 

ppppp 

0 
0 
0 
0 
0 
0 
0 
0 

Volume Solids = 0.5595494 cu cm 

Volume Voids = 0.4404506 cu cm 

Corrected 
Reading 
1.008 
1.0077 
1.0075 
1.007 
1.007 
1.006 
1.0055 
1 ,005 

Void Ratio = 0.7871 522 

Porosity Test Data 

Temp 
Celcius 

22 
22 
22 
22 
22 
22 
22 
22 

L 

14.4 
14.5 
14.4 
14.4 
14.7 
14.85 

15 

K 

0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 

D 

14.20.01332ERR14.327171 
0.047952 
0.019314 
0.0063936 
0.003 1968 
0.00163 17 
0.0003956 
6.94E-05 

P 

13.789854 
13.431676 
12.53623 1 
12.53623 1 
10.745341 
9.8498955 
8.9544505 
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Test Data For Sample NBCE GDE15D 
Sample Date 1107196 
Sample Depth 20'-22.5' 

Sample Test Data 
Permeability Test Datn 
k = coefficient of permeability (crnls) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
hl  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

a = 1.67 sq cm 
L= 10.15 cm 

A =  39.16 sq crn 
h l  = 97.5 cm 
h2 = 38 cm 
t =  75600 s 

Specific Gravity Test Data 

Wp = 157.2 g 
Wpw= 655.9 g 

Ti 21 Degrees C 
Wpws 678 g 

Tx 21 Degees C 
Ws 35 g 

K= 0.9B8 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page I of 3 



Test Data For Sample NBCE GDElSD Cant.. 

Unit Weight (Bulk Density) Test Datn 

A =  39.16 sq cm 
L = 10.15 cm 
Volume = 397.474 cu crn 

Wt Soil & Tube = 1138 g 
Wt Tube = 286 g 
Wt SoiI = 852 g 

Unit Weight = 133.75667 Ibslcu fl 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 416.3 g 
Ww = 83.7 g 

Sieve Analysis ~ e s t  Data 

Page 2 of 3 

total 60 g 

- 
Sieve 

3" 
1 1/2" 
3/4" 
3/8" 
#4 
#8 
#16 
#3 0 
MO 
#50 
#I00 
+ZOO 
Pan 

Wt Ret 
(.vams) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.20 
1.80 
2.00 
3.90 
36.20 
7.70 
8.20 

Wt Pass 
( w s )  

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.80 
58.00 
56.00 
52.10 
25.90 
8.20 
0.00 

% Pass 

~00.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.6667 
96.6667 
93.3333 
86.8333 
26.5000 
13.6667 
0.0000 



Test Data For Sample NBCE GDElSD Cont ... 
Rydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of SoiI Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Time 
jminutes) 

0 
2 
5 
15 
30 
60 
250 
1440 

Wet Unit Weight = 133.75667 Ibslcu ft 

Achral 
Reading 
1.002 
1.0015 
1 .OO 1 
1.001 
1.001 
1.001 
1.001 
1 .OOI 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Percent Moisture = 20.105693 % 

Dry Unit Weight = 11 1.36581 lbslcu fi 

Volume Solids = 0.6579241 cu cm 

Corrected 
Readin? 
1.002 
1.0015 
1.001 
1.001 
1.001 
1.001 
1.001 
1.001 

Volume Voids = 0.3420759 cu cm 

Temp 
CeIcius 
20 
20 
20 
20 
20 
20 
20 
20 

Void Ratio = 0.5199321 

L 

15.8 
15.9 
16 
76 
16 
16 
16 
16 

Porosity Test Data 

D 

ERR 
0.053424 
0.021504 
0.007168 
0.003584 
0.001792 
0.0004301 
7.47E-05 

K 

0.01344 
0.01344 
0.01344 
0.01344 
0.01344 
0.41344 
0.01344 
0.01344 

P 

3.5817802 
2.686335 1 
1.7908901 
1.7908901 
1.7908901 
f .7908901 
1.7908901 
1.7908401 
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Test Data For Sample NBCE GDE20D 
Sample Date I109196 
Sample Depth 70'-72;5' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability ( d s )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning oftest (cm) 
h2 = head at end of test (cm) 
t = time fram hl  to h2 (s) 

Specific Gravity Test Darn 

Wp= 157.3 g 
Wpw= 655.9 g 

Ti 2 1 Degrees C 
Wpws 677.8 g 

Tx 21 Degrees C 
Ws 35 g 

K =  0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page 1 of 3 



Test Data For Sample NBCE GDE20D Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq ern 
L =  10.15 cm 
Volume = 397.474 cu cm 

Wt Soil & Tube = 986 g 
Wt Tube = 285.3 g 
Wt SoiI = 700.7 g 

Unit Weight = 110.00387 lbdcu fi 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 286 g 
Ww = 214 g 

Sieve Analysis Test Data 

Page 2 OF 3 

total 60 g 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.6667 
97.6667 
97.0000 
0.0000 

Wt Pass 
( .pm S ) 

60.00 
60.00 
60.00 
60.00 
60.00 
60.03 
60.00 
60.00 
60.00 
59.80 
58.60 
58.20 
0.00 

Sieve 

- 
3" 
1 112" 
314" 
318" 

#8 
#16 
#3 0 
a 0  
#50 
#lo0 
#200 
Pan 

Wt Ret 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.20 
1.20 
0.40 

58.20 



Test Data For Sample NBCE GDEZOD Cont ... 
Hydrometer Test Dstn 

Page 3 of? 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

, 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Wet Unit Weight = 11 0.003 87 lbslcu ft 

Correct 
Factor 

0 
0 
0 
0 
0 
0 
0 
0 

Corrected 
Readins 

1.017 
1.016 
1.016 
1.0152 
1.015 
1.014 
1.014 
1.013 

Time 
(minutes) 

0 
2 
5 
15 
3 0 
60 

250 
I440 

Percent Moishlre = 74.825175 % 

Actual 
Reading 

1.017 
1.016 
1.016 

1.0152 
1.015 
1.014 
1.014 
1.013 

' Dry Unit Weight = 62.9222 16 lbslcu fl 

Volume Solids = 0.3774936 cu cm 

Temp 
Celcius 

20 
20 
20 
20 
20 
20 
20 
20 

Volume Voids = 0.6225064 cu crn 

L 

11.8 
12.1 
12.1 
12.2 
12.3 
12.6 
22.6 
12.9 

K 

0.01365 
0.01365 
0.01365 
0.01365 
0.01365 
0.01365 
0.01365 
0.01365 

Void Ratio = 1.6490519 

Porosity Test Data 

D 

ERR 
0.0412913 
0.01 65 165 
0.00555 1 
0.0027983 
0.0014333 
0.000344 
6.11E-05 

+ 

P 

30.445132 
28.654242 
28.654242 
27.221 529 
26.863351 
25.072461 
25.072461 
23.281571 
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Test Data For Sample NBCE GDEZlD 
Sample Date 12115195 
Sample Depth 65'-57.6' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability ( c d s )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h 1 = head at bepinning of test (an) 
h2 = head at end of test (cm) 
t = time from hl  to h2 (s) 

a =  1.67 sq crn 
L =  10.15 cm 

A =  39.16 sq cm 
h t  = 97.5 cm 
h2 = 42 cm 
t =  82560 s 

Specific Gravity Test Data 

Wp= 157.8 g 
Wpw= 655.9 g 

Ti 20 Degrees C 
Wpws 677.9 g 

Tx 20 Degrees C 
Ws 35 g 

K =  
Wtr @Tx = 0.9982343 
Wtr @Ti = 0.9982343 

Page I of 3 



Test Data For Sample NBCE GDE21D Cont.. 

Unit Weight (Bulk Density) Test D s t ~  

A =  39.16 sq cm 
L = 10.15 cm 
Volume = 397.474 cu cm 

Wt Soil & Tube = 1125 g 
Wt Tube = 290 g 
Wt Soil = 835 g 

Unit Weight = 13 I .08782 Ibdcu ft 

Percent Moisture (Moisture Contcnt) Test Data 

Wsw = 500 g 
Ws = 310 g 
Ww = 190 g 

Sieve Analysis Test Data 

Page 2 of 3 

total 60 g 

Sieve 

3" 
1 212" 
314" 
318" 
#4 
#8 
#16 
#3 0 
#40 
#50 
#lo0 
#200 
Pan 

Wt Ret 
(mams) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 
2.20 

57.70 

Wt Pass 
I w s )  

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.90 
57.70 
0.00 

% Pass 1 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.8333 
96.1667 
0.0000 



Test Data For Sample NBCE GDE21D Cont ... 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Vdue taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Rstio Test Data 

P 

25.072461 
24.177016 
24.177016 
21.490681 
19.699791 
18.804346 
18.804346 
7.1635604 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 
250 
1440 

Wet Unit Weight = 131.08782 Ibslcu ft 

Percent Moisture = 61.290323 % 

Actual 
Reading 

1.014 
1.0135 
1.0135 
1.012 
1.011 
1.0105 
1.0105 
1.004 

Dry Unit Weight = 8 1.274448 Ibslcu fi 

Volume Solids = 0.4837765 cu cm 

Volume Voids = 0.5162235 cu cm 

Correct 
Factor 

0 
0 
0 
0 
0 
0 
0 
0 

Void Ratio = 1.0670703 

K 

0.01344 
0.01344 
0.01344 
0.01344 
0.01344 
4.01344 
0.02344 
0.01344 

Porosity Test Data 

Corrected 
Reading 
1.014 
1.0135 
1.0135 
1.012 
1.01 1 
1.0105 
1.0105 
1.004 

D 

ERR 
0.042672 
0.0170688 
0.0058688 
0.003001 6 
0.001512. 
0.0003629 
7.09E-05 

Temp 
Celcius 
20 
20 
20 
20 
20 
20 
20 
20 

L 

12.6 
12.7 
12.7 
13.1 
13.4 
13.5 
13.5 
15.2 
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Test Data For Sample NBCE 018002 
Sample Date 10/16/95 
Sample Depth 10'-12.5' 

Sample Test Data 
PemeabiIity Test Data 
k = coefficient of permeability ( cds )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
hl = head at beginning of test (em) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

Specific Gravity Test Data 

Wp= 157.5 g 
Wpw= 655.3 g 

Ti 19 Degrees C 
wpws $77.3 g 

Tx 1 9 Degrees C 
Ws 35 g 

K =  1.0002 
Wtr @Tx = 0.9984347 
Wtr @Ti = 0.9984347 

Page 1 of 3 



Test Data For Sample NBCE 018002 Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L =  10.14 cm 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 989.6 g 
Wt Tube = 287.3 g 
Wt Soil = 702.3 g 

Unit Weight = 110.36379 lbslcu ft 

Percent Moisture (Moisture Content) Test Data 

WSW = 500 g 
Ws = 450 g 
ww = 50 g 

Sieve Analysis Test Data 

Page 2 of 3 

total 65 g 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
98.46 15 
96.4615 
93.6923 
69.0769 
0.0000 

Wt Pass 

65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
64.00 
62.70 
60.90 
44.90 
0.00 

Sieve 

3 " 
1 112" 
3/4" 
3/S1' 
#4 
#8 
#16 
830 
MO 
#50 
#I00 
#200 
Pan 

Wt Rec 
(.p;rams> 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 .OO 
1.30 
1.80 
16.00 
44.90 



Test Data For Sample NBCE 018002 Cont ... 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (m) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 
250 
1440 

Void Ratio Test Data 

Wet Unit Weight = 1 10.36379 lbsfcu ft 

Actual 
Reading 
1.016 
1.015 
1.015 
1.0145 
1.013 
1.012 
1.01 
1.009 

Dry Unit Weight = 99.327414 Ibslcu ft 

Volume Solids = 0.5911164 cu cm 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

C 
Volume Voids = 0.4088836 cu cm 

Void Ratio = 0.6917142 

Porosity Test Dnta 

Corrected 
Reading 
1.016 
1.015 
1.015 
1.0145 
1.013 
1.012 
1 .O1 
1.009 

L 

12.3 
12.3 
12.45 
12.9 
13.1 
13.7 
13.3 

Temp 
Celcius 
20 
20 
20 
20 
20 
20 
20 
20 

P 

28.654242 
26.86335 1 
26.863351 
25.967906 
23.281571 
21.490681 
17.908901 
16.1 180 1 1 

K 

0.1382 
0.1382 
0.1382 
0,1382 
0.1382 
0.1382 
0.1382 
0. I382 

D 
, 

ERR 
0.424965 
0.169986 
0.057353 
0.029713 
0.0150868 
0.0037867 
0.000667 
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Test Data For Sample NBCE 06504D 
Sample Date 111 9/96 
Sample Depth 45-47.5 

Sample Test Data 
Perrnenbility Test Data 
k = coefficient of permeability (cmls) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

Specific Gravity Test Dntn 

Wp= 157.8 g 
Wpw = 656 g 

Ti 2 1 Degrees C 
Wpws 677.8 g 

Tx 21 Degrees C 
C 

Ws 35 g 

K =  0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page 1 of 3 



Test Data For Sample NBCE 538001 Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L= 10.14 crn 
Volume = 397.0824 cu crn 

Wt Soil & Tube = 990 g 
Wt Tube = 290.2 g 
Wt Soil = 699.8 g 

Unit Weight = 

Percent Bloisture (Moisture Content) Test Data 

s ieve'~na1~sis  Test Data 

Page 2 of 3 

total 60 g 

%Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.6667 
99.5000 
99.0000 
79.6667 
58.0000 

0.0000 

WtPass 
barns)  

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.80 
59.70 
59.40 
47.80 
34.80 
0.00 

Sieve 

3" 
1 112" 
314" 
3/8" 
#4 
#8 
#16 
#3 0 
#40 
#50 
3100 
$200 
Pan 

WtRet 
(grams) 

C 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.20 
0.10 
0.30 

1 1.60 
13.00 

34.80 



Test Data For Sample NBCB 538001 Cont ... Page 3 of 3 
Hydrometer Test Data 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Wet Unit Weight = 109.97093 Ibdcu fl 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Time 
(minutes) 

0 
2 
5 
15 
3 0 
60 
250 
I440 

Percent Moisture = 39.664804 % 

Corrected 
Reading 
1.015 
1.014 
1.013 
1.01 1 
1.0105 
1.01 
1.008 
1.006 

Actual 
Reading 
1.015 
1.014 
1.013 
1.01 f 
1.0105 
1.01 
I .008 
1.006 

Dry Unit Weight = 78.739184 lbslcu A 

K 

0.01332 
0.01 332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 

Volume Solids = 0.4759914 cu cm 

Temp 
Celcius 
22 
22 
22 
22 
-... 77 

22 
27, 
22 

Volume Voids = 0.5240086 cu cm 

L 

12.3 
1.6 
12.9 
13.4 
13.7 
13.7 
14.2 
14.7 

D 

ERR 
0.041958 
0.0171828 
0.0059496 
0.0030414 
0.0015207 
0.0003783 
6.8E-05 

Void Ratio = 1.1008784 

P 

26.863351 
25.072461 
23.281571 
19.699791 
18.804346 
17.908901 
14.327121 
10.745341 

Porosity Test Data 
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Test Data For Sample NBCE 097001 
Sample Date 10/11/95 
Sample Depth 10'-12.5' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability (cmfs) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t =time from hI to h2 (s) 

a = I .67 sq crn 
L = 10.32 cm 

A =  39.16 sq cm 
hl = 97.5 crn 
h2 = 80.99 cm 
t = 172800 s 

Specific Gravity Test Data 

Wp = 157.8 g 
Wpw= 656.8 g 

Ti 22 Degrees C 
Wpws 6z8.7 g 

Tx 22 Degrees C 
Ws 35 g 

K =  0.9996 
Wtr @Tx = 0.99780 19 
Wtr @Ti = 0.9978019 

Page 1 of3  



Test Data For Sample NBCE 574002 Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L = 10.14 crn 
Volume = 397.0824 cu crn 

Wt Soil & Tube = 849.5 g 
Wt Tube = 290.2 g 
Wt Soil = 559.3 g 

Unit Weight = 

Percent Moisture (Moisture Content) Test Data 

Sieve Analysis Test Data 

Page 2 of 3 

Sieve 

3" 
I 112" 
314" 
3/8" 
#4 
#8 
#I6 
#3 0 
MO 
ff50 
#I00 
#ZOO 
Pan 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99. I667 
97.5000 
0.0000 

Wt Ret 
I.qams) 

\ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.50 
1.00 

58.50 

Wt Pass 
(.esams) 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.50 
58.50 
0.00 



Test Data For Sample NBCE 097001 Cont ... Page 3 of 3 
Hydrometer Test Dnta 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Actual Correct Corrected Temp L K D P 

Void Ratio Test Data 

0 
2 
5 
15 
30 
60 

250 
1440 

Wet Unit Weight = 87.891883 lbslcu ft 

Percent Moisture = 102.4291 5 % 

1.024 
1.024 
1.023 

1.0225 
1.021 
1.021 
1.021 
1.019 

Dry Unit Weight = 43.47 859 lbdcu ft 

Volume Solids = 0.2605362 cu cm 

0 
0 
0 
0 
0 
0 
0 
0 

Volume Voids = 0.7394638 cu cm 

Void Ratio = 2.8382377 

1.024 
1.0714 
1.023 
1.0225 
1.02 1 
1.021 
1.021 
1.019 

Porosity Test Datn 

2 1 
21 
2 1 
2 1 
2 1 
21 
2 1 
2 1 

10 
10 

10.2 
10.3 
10.7 
10.7 
10.7 
11.3 

0.01348 
0.01348 
0.01348 
0.01348 
0.01348 
KO1348 
0.02348 
0.01348 

ERR 
0.0337 

0.0137496 
0.004628 1 
0.0024039 
0.001202. 

0.0002885 
5.29E-05 

42.931362 
42.981362 
41.190472 
40.295027 
37.608692 
37.608692 
37.608692 
34.026912 
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Test Data For Sample NBCE IOOOOI 
Sample Date 10/12/95 
Sample Depth 9.8'-12.3' 

Sample Test Data 
Permeability Test Datn 
k = coefficient of permeabiIity (cds)  
a = cross sectional area of burette (sq ern) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h i  = head at beginning of test (cm) 
h2 = head at end of test (crn) 
t = time from h 1 to hZ (s) 

a =  1.67 sq cm 
L = 10.15 crn 

A =  39.16 sqcm 
h l  = 97.5 cm 
h2 = 76.5 cm 
t =  86400 s 

Specific Gravity Test Data 

Wp= 157.6 g 
Wpw= 655.9g 

Ti 20 Degrees C 
Wpws 677.75 g 

Tx 20 Degrees C 
Ws 35 g 

K =  1 
Wtr @Tx = 0.9982343 
Wtr @Ti = 0,9982343 

Page 1 of 3 



Test Data For Sample NBCE 100001 Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L =  10.15 cm 
Volume = 397.474 cu cm 

Wt Soil & Tube = 1142 g 
Wt Tube = 285.5 g 
Wt Soil = 856.5 g 

Unir Weight = 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 258.5 g 
Ww = 241.5 g 

Sieve Analysis Test Dntn 

Page 2 of 3 

total 60 g 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.8333 
99.6667 
99.5000 
98.6667 
98.1667 
0.0000 

Sieve 

.7 ,, 

1 112" 
314" 
3/8" 
#4 
#8 
$16 
$3 0 
#40 
#5 0 
#I00 
#ZOO 
Pan 

Wt Ret 
(grams) 

G 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 
0.10 
0.10 
0.50 
0.30 

58.90 

Wt Pass 
(grams) ---- 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.90 
59.80 
59.70 
59.20 
58.90 
0.00 



Test Data For Sample NBCE 10000f Cont ... Page 3 of 3 
Hydrometer Test Dstn 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i-e., % of Soil Finer) 

Void Ratio Test Data 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 

250 
1440 

Wet Unit Weight = 134.463 13 lbslcu ft 

D 

ERR 
0.024255 
0.0105336 
0.0037422 
0,0019866 
0.001 028 
0.0002467 
5.29E-05 

Percent Moisture = 93.423598 % 

P 

66.262934 
62.681 153 
59.099373 
55.5 17593 
51.935813 
50.144923 
50.144923 
35.817802 

Dry Unit Weight = 69.5 17441 Ibslcu ft 

Actual 
Reading 
1.037 
1.035 
1.033 
1.03 1 
1.029 
1.028 
1.028 
1.02 

Volume Solids = 0.41 85688 cu cm 

Temp 
Celcius 
20 
20 
20 
20 
20 
20 
20 
20 

Volume Voids = 0.5814312 cu cm 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Void Ratio = 1.3890933 

Corrected 
Reading 
1.037 
1.035 
1.033 
1.03 1 
1.029 
1.028 
I .028 
1.02 

L 

6.5 
7 
7.6 
8.1 
8.6 
8.9 
8.9 
11 

Porosity Test Data 

K 

0.01386 
0.01386 
0.01 386 
0.01 386 
0.01386 
0.01386 
0.01386 
0.01386 
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Test Data For Sample NBCE 52601D 
Sample Date 1/04/96 
Sample Depth 60'-62.5' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability (cmls) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h1 = head at beginning of test (cm) 
h2 = head at end of rest (cm) 
t =time from h l  to h2 (s) 

Specific Gravity Test Data 

Wp = 157.9 g 
Wpw= 656.3g 

Ti 27 Degrees C 
Wpws 678.2 g 

Tx 21 Degrees C 
Ws 35 g 

K =  0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page I of 3 



Test Data For Sample NBCE 52601D Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sqcrn 
L =  10.14 cm 
Volume = 397.0824 m cm 

Wt Soil & Tube = 938.5 g , 

Wt Tube = 289.7 g 
Wt Soil = 648.8 g 

Unit Weight = 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 336.5 g 
Ww = 163.5 g 

Sieve Analysis ~ d t  Data 

Page 2 of 3 

total 60 g 

- 
Sieve 

3" 
1 112" 
314" 
318" 
W 
#8 
#16 
#30 
MO 
#50 
#lo0 
fir200 
Pan 

Wt Pass 
(-4 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.90 
59.30 
55.40 
0.00 

Wt Ret 
( m s )  

'% 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 
0.60 
3.90 

55.40 

%Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.8333 
98.8333 
92.3333 
0.0000 



Test Data For Sample NBCE 52601 I) Cont ... 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth OfHydrometer (cm) 
K - Value taken From TabIe 
D - Diameter of SoiI Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Time 
(minutes) 

0 
2 
5 
15 
3 0 
60 
250 
1440 

Void Ratio Test Datn 

Wet Unit Weight = 101.95647 Ibsfcu ft 

Actual 
Reading 
1.023 
1.021 
1.02 

1.016 
1.017 
2.015 
1.013 
1.01 

Percent Moisture = 48.58841 % 

Dry Unit Weight = 68.616705 Ibsfcu ft 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Volume Solids = 0.41 16569 cu cm 

Volume Voids = 0.5883431 cu cm 
c. 

Corrected 
Reading 
1.023 
1.021 
I .OZ 
1.018 
1.017 
1.015 
1.013 
1.01 

Void Ratio = 1.4292075 

Porosity Test Data 

Porosity 0.588343 1 

Temp 
Celcius 
20 
20 
20 
20 
20 
20 
20 
20 

D 

ERR 
0.0365138 
0.015015 
0.0052325 
0.0026845 
0.0013991 
0.0003522 
6.49E-05 

L 

10.2 
10.7 

1 I 
1 1 5  
1 8  
12.3 
12.9 
13.7 

P 

41.190472 
37.608692 
35.817802 
32.236023 
30.445 132 
26.863351 
23.281571 
I7.90690 1 

K 

0.01365 
0.01 365 
0.01365 
0.01365 
0.01365 
0.01365 
0.01365 
0.01365 
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Test Data For Sample NBCE 5300213 
Sample Date 40112/95 . 
Sample Depth 55'47.5' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability (cmls) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
hl  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

a =  1.67 sq crn 
L =  10.15 cm 

A =  39.16 sq cm 
h l  = 97.5 cm 
h2 = 72 cm 

t =  86400 s 

Specific Gravity Test Data 

Wp- 157.4 g 
Wpw= 6 5 5 . 9 g  

Ti 19 Degrees C 
Wpws 677.9 g 

Tx 19 Degrees C 
Ws 35 g 

Page 1 of 3 



Test Data For Sample NBCE 53002D Conk. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L =  10.15 cm 
Volume = 397.474 cu cm 

Wt Soil & Tube = 1078 g 
Wt Tube = 289.9 g 
Wt Soil = 788.1 g 

Unit Weight = 123.72492 Ibsfcu ft 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 364 g 
Ww = 136 g 

Sieve Analysis Test Data 

Page 2 of 3 

Sieve 

3 " 
1 112" 
3/4" 
318" 
?% 
#8 
#16 
#3 0 
#40 
#50 
#I00 
#ZOO 
Pan 

Wt Ret 
(.~ams) 

0.00 
0.00 
0.00 
0.b0 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 
2.20 

57.70 

Wt Pass 
(.v) 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.90 
57.70 
0.00 

%Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.8333 
96.1667 
0.0000 



Test Data For Sample NBCE 53002D Cont.. 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Sail Particle (rnrn) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Time 
(minutes) 

0 
2 
5 
15 
3 0 
60 
250 
1440 

Wet Unit Weight = 123.72492 lbdcu ft 

Percent Moisture = 37.362637 % 

Actual 
Reading 
1.013 
1.0125 
1.0125 
1.01 1 
1.0105 
1.01 
1.009 
1.008 

Corrected 
Reading 
1.013 
1-01 25 
1.0125 
1.011 
1.0105 
1.01 
1.009 
I .008 

Dry Unit Weight = 90.071744 Ibslcu ft: 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

' L 

12.9 
13 
13 
13.4 
13.5 
13.7 
16.3 
14.2 

Temp 
Celcius ~~~~~~~~- 
2 1 
2 1 
2 1 
21 
21 
21 
2 1 
21 

Volume Solids = 0.5360341 cu cm 

Volume Voids = 0.4639659 cu cm 

K 

0.01328 
0.01328 
0.01328 
0.01328 
0.01328 
0-01328 
0.01328 
0.01328 

Void Ratio = 0.8655529 

Porosity Test Data' 

D 

ERR 
0.043 16 
0.017264 
0.00593 17 
0.002988 
0.0015161 
0.0004329 
6.55E-05 

Porosity 0.4639659 

P 

23.281571 
22.386126 
22.386126 
19.699791 
18.804346 
17.908901 
16.1 18011 
14.327121 
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Test Data For Sample NBCE 538001 
Sample Date 11/09/95 
Sample Depth 7.5'-9.5' 

Sample Test Data 
Permeability Test Datn 
k = coefficient of permeability (cmfs) 
a = cross sectional area of burette (sq cm) 
L = lengh of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

k = 1.42E-03 c d s  

Specific Gravity Test Data 

Wp = 157.8 g 
Wpw = 656.5 g 

Ti 21 Degrees C 
Wpws 678.3 g 

Tx 21 Degrees C 
Ws 35 g 

K= 0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page 1 of 3 



Test Data For Sample NBCE 538001 Cont.. 

Unit Weight (Bulk Density) Test Dxtn 

A =  39.16 sq cm 
L =  10.14 cm 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 1082.5 g 
Wt Tube = 285.4 g 
Wt Soil = 797.1 g 

Unit Weight = 125.26126 lbslcu fl 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 419.3 g 
Ww = 80.7 g 

Sieve Analysis Test Data 

Page 2 of 3 

Sieve 

3" 
1 112'' 
3/4" 
3/8" 
34 
#8 
#I 6 
#3 0 
MO 
#50 
kt100 
#200 
Pan 

total 60 .3 

% Pass 

100.0000 
100.0000 
100.0000 
tOO.OOOO 
100.0000 
100.0000 
100.0000 
100.0000 
99.5000 
98.0000 
27.3333 
11.6667 
0.0000 

Wt Ret 
(.grams) 

5 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.30 
0.90 
42.40 
9.40 
7.00 

Wt Pass 
( , v s )  

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.70 
58.80 
16.40 
7.00 
0.00 



Test Data For Sample NBCE 538001 Cont ... Page 3 of 3 
Hydrometer Test Dnta 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Eiatio Test Data 

P 

3.5817802 
3.5817802 
2.686335 1 
2.3281571 
2.1490681 
2.1490681 
2.1490681 
2.1490681 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 
250 
1440 

Wet Unit Weight = 125.36126 Ibdcu ft 

Percent Moisture = 19.246363 % 

Actual 
Reading 
1.002 
1.002 
1.0015 
1.0013 
1.0017 
1.0012 
1.0012 
1.0012 

Dry Unit Weight = 105.04409 Ibs/cu ft 

Volume Solids = 0.6350089 cu cm 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Volume Voids = 0.364991 1 cu cm 

Void Ratio = 0.57478 12 

Corrected 
Reading 

1.002 
1.002 
1.0015 
1.0013 
1.0017 
1.0012 
1.0012 
1.0012 

Porosity Test Data 

Porosity- 0.364991 1 

Temp 
Ceicius 

22 
22 
22 
22 
22 
22 
22 
22 

L 

15.8 
15.8 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 

K 

0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 

D 

ERR 
0.052614 
0.021 I788 
0.0070596 
0.0035298 
0.0017649 
0.0004236 
7.35E-05 
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Test Data For Sample NBCE 55102D 
Sample Date 12/15/95 
Sample Depth 35'-37.5' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability (cm/s) 
a = cross sectional area of burette (sq cm) 
L = Iengh OF specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (crn) 
h2 = head at end of test (cm) 
t = time From h l  to h2 (s) 

a = 1.67 sq cm 
L =  10.32 cm 

A =  39.16 sq cm 
h l  = 97.5 crn 
h2 = 5 1  cm 
t =  960 s 

Specific Gravity Test Data 

W p =  157.8g 
Wpw = 656.5 g 

Ti 21 Degrees C 
Wpws 678.3 g 

Tx c 21 Degees C 
w s  35 g 

K= 0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page 1 of 3 



Test Data For Sample NBCE 5510213 Cont.. 

Unit Weight (Bulk Density) Test Datn 

. A  = 39.16 sq cm 
L = 10.14 cm 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 1026 g 
Wt Tube = 286.5 g 
Wt Soil = 739.5 g 

Unit Weight = 116.20963 Ibsfcu fl 

f ercent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 361.3 g 
Ww = 138.7 g 

Sieve Analysis Test Data 

Page 2 of 3 

Sieve 

3" 
1 1/2" 
3/4" 
3/8" 
#4 
#8 
#16 
#3 0 
MO 
#SO 
#I00 
#200 
Pan 

total 60 g 

Wt Ret 
~F'J;rarnS) 

C 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.60 
0.20 
0.10 
0.20 
2.80 
19.70 
36.40 

Wt Pass 
C a m s )  

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.40 
59.20 
59.10 
58.90 
56. I0 
36.40 
0.00 

%Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.0000 
98.6667 
98.5000 
98.1667 
93.5000 
60.6667 
0.0000 



Test Data For Sample NBCB 55102D Cont ... Page 3 of 3 
Hydrometer Test Data 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil ParticIe (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Time 
(minutes) 

0 
2 
5 
15 
3 0 
60 
250 
1440 

Wet Unit Weight = 1 1  6.20963 lbs/cu ft 

D 

ERR 
0.04329 
0.0174492 
0.0059496 
0.0030414 
0.0015429 
0.0003836 
6.94E-05 

Dry Unit Weight = 83.973081 Ibdcu A 

' Actual 
Reading 

1.0 13 
1.0125 
1.012 
1.01 1 
1.01 
1.009 
1.007 
1,005 

P 

23.281571 
22.386126 
21.49068 I 
19.699791 
17.908901 
16.118011 
12.536231 
8.9544505 

Volume Solids = 0.50763 11  cu cm 

Volume Voids = 0.4923689 cu cm 

Void Ratio = 0.9699343 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Porosity Test Data 

Temp 
Celcius 

22 
22 
22 
22 
22 
22 
22 
22 

Corrected 
Readin5 
1 .O 13 
1 .0125 
1.012 
1.01 1 
1.01 
1,009 
I .007 
1,005 

L 

12.9 
13 
13.1 
13.4 
13.7 
13.9 
14.4 
15 

K 

0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
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Test Data For Sample NBCE 559004 
Sample Date 11/13/95 
Sample Depth 9.5'-11.5' 

Sample Test Data 
Perme~biiity Test Data 
k = coefficient of permeability ( c d s )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h 1 = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time From h l  to h2 (s) 

a =  1.67 sq cm 
L = 10.15 cm 

A =  39.16 sq cm 
hI = 97.5 cm 
h2 = 36.54 crn 
t = 360 s 

Specific Gravity Test Data 

W p =  157.4 g 
Wpw = 655.9 g 

Ti 21 Degrees C 
Wpws 677.6 g 

Tx 2 1 Degees C 
Ws 35 g 

K =  0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page I of 3 



Test Data For Sample NBCE 559004 Cont.. 

Unit Weight (Bulk Density) Test Data 

Wt Soil & Tube = 1121 g 
Wr Tube = 285.3 g 
Wt Soil = 835.7 g 

Unit Weight = 131 .I9771 lbslcu ft 

Percent Moisture (Moisture Content) Test Data 

wsw = 500 g 
Ws = 445.5 g 
W w  = 54.5 g 

Sieve 'Analysis Test Dsts 

Page 2 of 3 

Sieve 

3" 
1 1/2" 
3/4" 
3/8" 
#4 
#& 
#I6 
#30 
#40 
ff50 
#lo0 
8700 
Pan 

total 60 g 

Wt Ret 

P 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 .SO 
7.20 
4.50 
7. I0 
19.50 
3.20 
16.70 

Wt Pass 
(grams) 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
58.20 
5 1 .OO 
46.50 
39.40 
19.90 
16.70 
0.00 

% Pass 

100.0000 
100.0000 
700.0000 
100.0000 
100.0000 
100,0000 
97.0000 
85.0000 
77.5000 
65.6667 
33.1667 
27.8333 
0,0000 



Test Data For Sample NBCE 559004 Cont ... 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (rnrn) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

' 

Void -ti0 Test Dnta 

Wet Unit Weight = 13 1.1977 1 Ibdm ft 

Percent Moisture = 12.233446 % 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 
250 
1440 

Dry Unit Weight = 116.89716 Ibdcu ft 

D 

E 
0.0471 8 
0.0190068 
0.0063356 
0.003 1903 
0.001 595 1 
0.0003882 
6.74E-05 

Volume Solids = 0.7120162 cu ccm 

P 

16.1180ll 
15.222566 
15.043477 
15,043477 
14.327121 
14.327121 
12.536231 
12,53623 1 

Actual 
Reading 
1.009 
1.0085 
1.0084 
1.0084 
1.008 
1.008 
1.007 
1.007 

Volume Voids = 0.2879838 cu cm 
% 

Void Ratio = 0.4044625 

Porosity Test Data 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Corrected 
read in^ 
1.009 
1.0085 
1.0084 
1.0084 
I .008 
1.008 
1.007 
1.007 

Temp 
Celcius 

2 I 
2 1 
2 I 
2 1 
2 I 
2 2 
2 1 
2 1 

L 

13.9 
I4 
14.1 
14.1 
14.2 
14.2 
14.4 
14.4 

K 

0.01348 
0.01348 
0.01348 
0.01348 
0.01348 
0.01348 
0.01348 
0.01348 
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Test Data For Sample NBCE 55904D 
Sample Date 12/04/95 
Sample Depth 22.5'-25' 

Sampfe Test Data 
Permeability Test Data 
k = coefficient of permeability ( a d s )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
hl  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

a= 1.67 sq cm 
L =  10.32 cm 
A =  39.16 sq crn 
h l  = 97.5 cm 
hz- 64 cm 
t =  1256 s 

k = 1.478-04 cmls 

Specific Gravity Test Datn 

Wp = 157.4 g 
Wpw= 655.9 g 

Ti 18.5 Degrees C 
Wpws 677.8 g 

Tx 19.1 Degrees C 
Ws 35 g 

K =  2.0002 
Wtr @Tx = 0.9984347 
Wtr @Ti = 0.9985233 

Page 1 of 3 
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 Pass 

100.0000 
IO0.0000 
100.0000 
100.0000 
100.0000 
100.0000 
I00.0000 
100.0000 
96.3889 
90.5556 
81.4444 
69,6667 
0.0000 

W
t P

ass 
(gram

s) 

90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
86.75 
81.50 
73.30 
62.70 
0.00 
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62.70 



--- 
GIIAVEI- S A t I O  FltlES 

SILT SIZES - '[GI-AY SIZES 

IIAI' Y:C -- LC -." I'L 
--*-.-- 

['I -.- GI-ASSI[*lCA'l'lOTI -.-.-.--.--------. 

- 

- -9 

GRAIN SIZE DISTRIBU~PION 

J013 140. %-u~-I& 



Test Data For Sample NBCE 559041) 
Sample Date 12104195 
Sample Depth 29'31.5' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability ( c d s )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
hl = head at beginning of test (crn) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

a = 1.67 sq cm 
L =  10.15 cm 

A= 39.16 sqcm 
hl  = 97.5 ern 
h2 = 36.7 cm 
t = 380 s 

Specific Grnvity Test Data 

Wp = 157.5 g 
Wpw= 655.9 g 

Ti 22 Degrees C 
Wpws 677.7 g 

Tx 22 Degrees C 
Ws 35 s 

K= 0.9996 
Wtr @Tx = 0.997801 9 
Wtr @Ti = 0.9978019 

Page I of 3 



Test Data For Sample NBCE 559041) Cont.. 

Unit Weight (Bulk Density) Test Datn 

A =  39.16 sq crn 
L =  10.15 cm 
Volume = 397.474 cu cm 

Wt Soil & Tube = 1086 g 
Wt Tube = 285.5 g 
Wt Soil = 800.5 g 

Unit Weight = 125.671 62 Ibs/cu ft 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 370 g 
Ww = 130 g 

' Sieve Analysis Test Data 

Page 2 of 3 

total 60 g 

%Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
200.0000 
100.0000 
99.6667 
99.5000 
99.1667 
96.5000 
81.3333 
0.0000 

Sieve 

3" 
1 112" 
314" 
318" 
#4 
#8 
#16 
#3 0 
MO 
#50 
#I00 
#200 
Pan 

Wt Ret 
(.e;rams) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.20 
0.10 
0.20 
1.60 
9.10 

48.80 

Wt Pass 
( v s )  

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.80 
59.70 
59.50 
57.90 
48.80 
0.00 



Test Data For Sample NBCE 55904D Cont ... 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Time 
(minutes) 

0 
2 
5 
15 
3 0 
60 
250 
1440 

Void Ratio Test Data 

Wet Unit Weight = 125.67162 lbs/cu ft 

Actual 
Reading 
1.02 
1.018 
1.017 
1.01 5 
1.014 
1.012 
1.01 
1.007 

Percent Moisrure = 35.135 135 % 

Dry Unit Weight = 92.996996 lbslcu fl 

Correct 
Factor 

0 
0 
0 
0 
0 
0 
0 
0 

Volume Solids = 0.5622947 cu m 

Volume Voids = 0.4377053 cu cm 

Corrected 
Reading 

I .02 
1.018 
1.017 
1.015 
1 .O 14 
1.012 
1.01 
I .007 

Void Ratio = 0.7784269 

Porosity Test Datn 

Temp 
Celcius 
22 
22 
22 
22 
22 
22 
22 
22 

P 

35.817802 
32.236022 
30.445132 
26.863351 
25.072461 

17.908901 
12.536231 

L 

1 1  
1 1 .S 
11.8 
12.3 
12.6 
13.1 
13.7 
14.4 

K 

0.01332 
0.0 I332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 

D 

ERR 
0.038295 
0.0157176 
0.0054612 
0.0027972 
0.001454121.490681 
0.000365 
6.66E-05 





Test Data For Sample NBCE 566001 
Sample Date 10106/95 
SarnpIe Depth 10.2'-12.7' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability (cds) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h i  =head at beginning oFtest (cm) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

Specific Gravity Test Data 

Wp= 158.2 g 
Wpw = 656.1 g 

Ti 22 Degrees C 
Wpws 678.1 g 

Tx 22 Degrees C 
Ws 35 $ 

C 

K =  0.9996 
Wtr @Tx = 0.99780 19 
Wtr @Ti = 0.9978019 

Page I of 3 



Test Data For Sample NBCE 566001 Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L = 10.14 ern 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 1155.2 g 
Wt Tube = 290.2 g 
Wt Soil = 865 g 

Unit Weight = 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 370 g 
Ww = 130 g 

Sieve Analysis Test Dnta 

Page 2 of 3 

Sieve 

3" 
1 1/2" 
314" 
3/8" 
#4 
#8 
#16 
#3 0 
a 0  
#50 
#lo0 
#200 
Pan 

total 65 g 

Wt Ret 
(.-I 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 .OO 

64.00 

Wt Pass 
( , w s )  

65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
64.00 
0.00 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100,0000 
100.0000 
98.46 15 
0.0000 



Test Data For Sample NBCE 566001 Cont ... 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (m) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Rntio Test Datn 

Time 
(minutes) 

0 
7 - 
5 
15 
30 
60 

250 
1440 

Wet Unit Weight = 135.93 I48 Ibs/cu fl 

Correct 
Factor 

0 
0 
0 
0 
0 
0 
0 
0 

Actual 
Reading 

1.03 
I .029 
1.029 
1.028 
1.02 

1.018 
1.016 
1.01 

Percent Moisture = 35.135 135 % 

Dry Unit Weight = 100.5893 Ibdcu ft 

Volume Solids = 0.5989854 cu cm 

Corrected 
Readin? 

1.03 
1.0719 
1.029 
1.028 
1.02 

1.018 
1.016 
1.01 

Volume Voids = 0.4010146 cu cm 

Temp 
Celcius 

i 9 
19 
19 
19 
19 
19 
19 
19 

Void Ratio = 0.6694897 

P 

53.726703 
51.935813 
51.935813 
50.144923 
35.81 7802 
32.236022 
28.654242 
17.908901 

L 

8.4 
8.6 
8.6 
8.9 
11 

11.5 
12.1 
13.4 

Porosity Test Dnta 

K 

0.1382 
0.1382 
0.1382 
0.1382 
0.1382 
Oil382 
0. I382 
0.1382 

D 

ERIZ 
0.29713 
0.118852 

0.0409993 
0.0253367 
0.0132442 
0.0033444 
0.000643 
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Test Data For Sample NBCE 56601D 
Sample Date d2116197 
Sample Depth 25'-27.5' 

Sample Test Data 
Permeability Test Data 
k = coeEcient of permeability (cmls) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
hl = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

a =  1.67 sq cm 
L =  10.15 cm 

A= 39.16 sqcm 
h l  = 97.5 crn 
h2 = 55 cm 
t =  86400 s 

Specific Gravity Test Data 

Wp= 157 .8g  
Wpw= 655.9 g 

Ti 20 Degrees C 
Wpws 677.9 g 

Tx 20 Degrees C 
Ws 35 g 

K =  ' 1 
Wtr @Tx = 0.9982343 
Wtr @Ti = 0.9982343 

Page 1 of 3 



Test Data For Sample NBCE 56601D Cont.. 

Unit Weight (BuIk Density) Test Data 

A =  39.16 sq cm 
L = 10.15 crn 
Volume = 397.474 cu cm 

Wt Soil & Tube = 1064 g 
Wt Tube = 289.9 g 
Wt Soil = 774.1 g 

Unit W e i a t  = 121.52704 lbdcu A 

Percent Moisture (Moisture Content) Test Data 

Sieve Analysis Test Data 
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Sieve 

3" 
1 1/2" 
314" 
318" 
#4 
#8 
#16 
ff3 0 
#40 
#SO 
#I00 
#200 
Pan 

total 60 g 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.5000 
99.0000 
97.5000 
74.3333 
35.6667 
0.0000 

Wt Ret 
(grams) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.30 
0.30 
0.90 
13.90 
23.20 
21.40 

Wt Pass 
(grams) 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.70 
59.40 
58.50 
44.60 
21.40 
0.00 



Test Data For Sample NBCE 566011) Cont ... 
Wydromerer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e.. % of Soil Finer) 

Time 
(minutes) 

0 
2 
5 
15 
3 0 
60 
250 
1440 

Void Ratio Test Data 

Wet Unit Weight = 122.52704 lbslcu f? 

Percent Moisture = 25.944584 % 

Actual 
Readins 
1.003 
1.003 
1,.003 
1.002 
1.001 5 
1.0015 
1.001 
1 .OO 1 

Dry Unit Weight = 96.492472 Ibs/cu ft 

Corrected 
Reading 

t .003 
1.003 
1.003 
1.002 
1.0015 
1.0015 
1.001 
1.001 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Volume Solids = 0.57436 cu crn 

Volume Voids = 0.42564 cu crn 

Temp 
Celcius 

20 
20 
20 
20 
20 
20 
20 
20 

Void Ratio = 0.7410685 

Porosity Test Dnta 

L 

15.5 
15.5 
15.5 
15.8 
15.9 
15.9 
16 
I6 

K 

0.01365 
0.01365 
0.01365 
0.01365 
0.01365 
(1,01365 
0.01365 
0.01365 

D 

ERR 
0.0528938 
0.021 1575 
0.007189 
0.0036173 
0.0018086 
0.0004368 
7.58E-05 

P 

5.3726703 
5.3726703 
5.3726703 
3.5837802 
2.6863351 
2.6863351 
1.7908901 
1.7908901 
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Test Data For Sample NBCE 569002 
Sample Date 1 1/09/95. 
Sample Depth 7.5'-9.5' 

Sample Test Data 
Permenbility Test Data 
k = coefficient of permeability (crnls) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h 1 = head at beginning of test (cm) 
h3 = head at end of test (cm) 
t = time from h 1 to h2 (s) 

Specific Gravity Test Data 

Wp = 157.6 g 
Wpw= 655.2 g 

Ti 20 Degrees C 
Wpws 676.77 g 

Tx 20 Degrees C 
Ws 35 g 

K =  1 
Wtr @Tx = 0.9982343 
Wtr @Ti = 0.9982343 



Test Data For Sample NBCE 569002 Cont.. 

Unit Weight (Bulk Density) Test Datn 

A =  39.16 sq cm 
L = 10.15 cm 
Volume = 397.474 cu crn 

Wt Soil & Tube = I050 g 
Wt Tube = 287.6 g 
Wt Soil = 762.4 g 

Unit Weight = 

Percent Moisture (Moisture Content) Test Data 

Sieve Analysis Test Data 
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total 60 g 

%Pass 

7 

100.0000 
100.0000 
100.0000 
100.0000 
IOO.0000 
100.0000 
99.5000 
95.6667 
92.3333 
86.6667 
14.1667 
5.5000 
0.0000 

Wt Pass 
(.grams) 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.70 
57.40 
55.40 
52.00 
8.50 
3.30 
0.00 

Sieve 

3" 
1 112" 
3/4" 
3/8" 
#4 
#8 
#16 
#3 0 
MO 
#SO 
ffl00 
8200 
Pan 

Wt Ret 
(grams) 

C 

0.00 
0.00 
0.00 
0 .OO 
0.00 
0.00 
0.30 
2.30 
2.00 
3.40 
43.50 
5.20 
3.30 



Test Data For Sample NBCE 569002 Cont ... 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Rntio Test Data 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 

250 
1440 

Wet Unit Weight = 119.69024 Ibslcu ft 

L 

15.5 
15.5 
15.5 
15.5 

15.55 
15.65 
15.66 
15.67 

Percent Moisture = 17.924528 % 

Actual 
read in^ 

1.003 
1.003 
1.003 
1.003 
1.0029 
1.0025 
1.0024 
1.0023 

Dry Unit Weight = 101.49733 lbdcu ft 

K 

0.01353 
0.01353 
0.01353 
0.0 1353 
0.01353 
0.01353 
0.01353 
0.01353 

Volume Solids = 0.6241342 cu cm 

Correct 
Factor . 

0 
0 
0 
0 
0 
0 
0 
0 

Volume Voids = 0.3758658 cu cm 

D 

ERR 
0.0524288 
0.02097155.3726703 
0.0069905 
0.0035065 
0.0017645 
0.0004238 
7.36E-05 

Void Ratio = 0,6022 195 

Correcred 
Reading 

1.003 
1.003 
I ,003 
1.003 

1.0029 
1.0025 
1.0024 
1.0023 

P 

5.3726703 
5.3726703 

5.3726703 
5.1935813 
4.4772252 
4.2981362 
4.1190472 

Porosity Test Data 

Temp 
CeIcius 

22 
22 
22 
22 
22 
22 
22 
22 
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Test Data For Sample NBCE 57003D 
Sample Date 1/20/96 
Sample Depth 25'-27' 

Sample Test Data 
Permeability Test Dxta 
k = coefficient of permeability (crnls) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (an) 
A = cross sectionaI area of specimen 
h 1 = head at beginning of test (cm) 
hZ = head at end of test (an) 
t=timefrom h l  to h2 (s) 

Specific Gravity Test Data 

Wp- 158.2 g 
Wpw= 656.8 g 

Ti 2 1 Degrees C 
Wpws 678.2 g 

Tx 21 Degrees C 
Ws 35 g 

K =  0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page I of 3 



Test Data For Sample NBCE 57003D Cont.. 

Unit Weight (Bulk Density) Test Datn 

A =  39.16 sq cm 
L= 10.14 cm 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 990 g 
Wt Tube = 291 g 
Wt Soil = 699 g 

Unit Weight = 109.84521 Ibdcu ft 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 396 g 
Ww = 104 g 

Sieve Analysis Test Datn 
- - 
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Sieve 

3" 
I 112" 
3/4" 
318" 
#4 
#8 
#16 
$3 0 
#O 
#50 
ffl 00 
#200 
Pan 

total 60 g 

Wt Ret 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 .OO 
9.40 

24.10 
25.50 

Wt Pass 
 rams) 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.00 
49.60 
25.50 
0.00 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
98.3333 
82.6667 
42.5000 

0.0000 



Test Data For Sample NBCB 538001 Cont ... 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (em) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Time 
jminutes) 

0 
2 
5 
15 
30 
60 
250 
1440 

Wet Unit Weight = 109.84521 Ibdcu ft 

Percent Moisture = 26.262626 % 

P 

19.699791 
17.908901 
16.118011 
14.327121 
13.431676 
17.53623 1 
10.745341 
5.3726703 

Actual 
Reading 
1.01 1 
1.01 
1.009 
1.008 
I .0075 
1.007 
1.006 
1.003 

K 

0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 

Dry Unit Weight = 86.997407 lbsfcu ft 

D 

ERR 
0,045621 
0.0185148 
0.0063048 
0.003 1746 
0.0015984 
0.000391 6 
7.178-05 

Volume Solids = 0.5418505 cu cm 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Volume Voids = 0.4581495 cu cm 

Void Ratio = 0.8455276 

Corrected 
Readins 
1.011 
1 .O1 
1.009 
1.008 
1.0075 
f .007 
1.006 
1.003 

Porosity Test Data 

Porosity- 0.458 1495 

Temp 
Celcius 
22 
22 
22 
22 
22 
22 
22 
22 

L 

13.4 
13.7 
13.9 
14.7- 
14.3 
14.4 
14.7 
15.5 
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Test Data For Sample NBCE 574002 
Sample Date 12104195 
Sample Depth 2.5'5' 

Sample Test Data 
Permeability Test Data 
k = coefficient of permeability ( cds )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginnins of test (cm) 
h2 = head at end of test (cm) 
t =time from h l  to h2 (s) 

Specific Gravity Test Data 

Wp = 157.8 g 
Wpw= 656.4 g 

Ti 22 Degrees C 
Wpws 678.4 g 
Tx 22 Degrees C 
w s  35 g 

K *  0.9996 
Wtr @Tx = 0.9978019 
Wtr @Ti = 0.9978019 

Page 1 of 3 



Test Data For Sample NBCE 574002 Cont.. 

Unit Weight (Bulk Density) Test Dnta 

A =  39.16 sq crn 
L =  10.14 cm 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 970 g 
Wt Tube = 290.2 g 
Wt Soil = 679.8 g 

Unit Weight = 106.828 lbslcu fl 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 302.5 g 
Ww = 197.5 g 

Sieve Analysis Test Data 

#50 

Pan 

Page 2 of 3 

total 60 g 
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Test Data For Sample NBCE 5 7 Y D 0 2  Cont ... 
Hydrometer Test Data 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (rnm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Rntio Test Dstn 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 

250 
1440 

Wet Unit Weight = 106.828 lbdcu ft 

Actual 
Readins 
1.0135 
1 .O 13 
1.013 
1.013 
1.012 
1.012 
1.012 
1.012 

Percent Moisture = 65.289256 % 

Correct 
Factor . 

0 
0 
0 
0 
0 
0 
0 
0 

Dry Unit Weight = 64.630942 lbsfcu ft 

Corrected 
Reading 
1.0135 
1.013 
1.013 
1.013 
1.012 
1.012 
1.012 
1.012 

Temp 
Celcius 

2 1 
21 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 

Volume Solids = 0.3848619 cu cm 

Volume Voids = 0.6151381 cu cm 

Void Ratio = 1.5983344 

P 

24.1770 16 
73.281571 
23.281571 
23 .28 I57 I 
2 1.49048 1 
21.490681 
21.490681 
21.490681 

L 

12.75 
12.9 
17.9 
12.9 
13.1 
13.1 
13.1 
13.1 

Porosity Test D ~ t a  

K 

0,01348 
0.01348 
0.01348 
0.0 1348 
0.01348 
0.01348 
0.01348 
0.01348 

D 

ERR 
0.043473 
0.0173892 
0.0057964 
0.002943 1 
0.0014716 
0.0003532 
6.13E-05 



Test Data For Sample NBCE 580001 
Sample Date I 0109195 
Sample Depth 10'-12.5' 

Sample Test Data 
PemenbiIity Test Data 
k = coefficient of permeability (cmls) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
hI = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

Specific Gravity Test Data 

W p =  158.5g 
Wpw = 655.5 g 

Ti 20 Degrees C 
Wpws 677.7 g 

Tx V S . 3  Degrees C 
Ws 35 g 

K= 1.0004 
Wtr @Tx = 0.9986244 
Wtr @Ti = 0.9982343 

Page I of 3 



Test Data For Sample NBCE 580001 Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq crn 
L =  10.14 cm 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 1082.5 g 
Wt Tube = 283.6 g 
Wt Soil = 798.9 s 

Unit Weight = 125.54412 Ibs/cu ft 

Percent Moisture (Moisture Content) Test.Data 

Wsw = 500 g 
Ws = 455 g 
Ww = 45 3 

Sieve An~Iysis Test Data 

Page 2 of 3 

total 90 g 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
98.6667 
94.7778 
89.7111 
80.1222 
0.0000 

Wt Pass 
(grams) 

90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
88.80 
85.30 
80.74 
72.1 1 
0.00 

Sieve 

3" 
1 1/2" 
3 14" 
318" 
M 
$8 
#16 
$30 
#40 
#SO 
#I00 
#ZOO 
Pan 

Wt Ret 
( w s )  

C 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.20 
3.50 
4.56 
8.63 

72.1 1 



Test Data For Sample NBCE 580001 Cont ... 
Hydrometer Test Data 

W(grarns)= 90 

Page 3 of 3 

L - Effective Depth Of Hydrometer (crn) 
K - Value taken From Table 
D - Diameter of Soil Particle (mrn) 
P - Soil in Suspension (%) 

(i.e., % of SoiI Finer) 

Void ftltio Test Data 

Time 
(minutes) 

0 
2 
5 
15 
3 0 
60 
120 
230 
I440 

Wet Unit Weight = 125.54412 lbs/cu fi 

Actual 
Reading 

1.031 
1.029 
1.028 
1.027 
1.026 
1.025 
1.023 
1.022 
1.02 

Percent Moisture = 9.8901099 % 

Correct 
Factor 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Dry Unit Weight = 1 14.245 15 lbslcu ft 

K 

0.01332 
0.01332 
0.01322 
0.01322 
0.01322 
0.01 322 
0.01322 
0.01322 
0.01322 

VoIume Solids = 0.6794566 cu cm 
C 

Volume Voids = 0.3205434 cu cm 

Corrected 
Readinp; 

1.031 
1.029 
1.028 
1.027 
1.026 
1.025 
1.023 
I .022 
I .02 

Void Ratio = 0.4717642 

D 

ERR 
0.028638 

0.01 17658 
0.0040541 
0.00207I 1 
0.0010686 
0.0005619 
0.0003018 
5.05E-05 

Porosity Test Data 

Temp 
Celcius 

22 
22 
22 
22 
22 
22 
22 
22 
22 

P 

55.517593 
5 I .9358 13 
50.144923 
48.354033 
46.563 143 
44.772252 
41.190472 
39.399582 
35.817802 

L 

8.1 
8.6 
8.9 
9.2 
9.4 
9.7 
10.2 
10.5 
I I 
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Test Data For Sample NBCE 58001D 
Sample Date 1/21/96 
Sample Depth 35'-37.5' 

Sample Test Data 
PermeabiIity Test D a t ~  
k = coefficient of permeability (cmls) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at begnning of test (cm) 
h2 = head at end of test (cm) 
t = time from h l  to h2 (s) 

Specific Gravity Test Data 

W p =  157.6 g 
Wpw= 655.2g 

Ti 2 1 Degrees C 
Wpws 676.5 g 

Tx 21 Degrees C 
Ws 35 g 

K =  0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page 1 of 3 



Test Data For Sample NBCE 58001D Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L = 10.14 cm 
Volume = 397.0824 cu cm 

Wt Soil & Tube = 1021 g 
Wt Tube = 288.4 g 
Wt Soil = 732.6 g 

Unit Weight = I 1  5.12532 lbslcu ft 

Percent Moisture (Moisture Content) Test Data 

Sieve Analysis Test Data 

Page 2 OF 3 

Sieve 

3" 
1 112" 
3/4" 
318" 
#4 
#8 
#26 
$30 
#40 
ff50 
#I00 
#ZOO 
Pan 

total 60 !4 

Wt Ret 
(.e;rams) 

C 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.40 
1-70 
10.50 

47.40 

Wt Pass 
l,qams) 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.60 
57.90 
47.40 
0.00 

% Pass . 

100,0000 
100.0000 
100.0000 
100.0000 
100,0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.3333 
96.5000 
79.0000 
0.0000 



Test Data For Sample NBCB 58001DCont ... 
Hydrometer Test Dnts 

Page 3 of  3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil ParticIe (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Time 
(minutes) 

0 
7 
5 
15 
3 0 
60 

250 
1440 

Void Ratio Test Dats 

Wet Unit Weight = 115.12532 lbdcu ft 

Actual 
Reading 

1.021 
1.02 
1.019 
1.017 
1.016 
1.014 
1.0fl 
1.006 

Dry Unit Weight = 88.416249 lbslcu A 

Volume Solids = 0.5547367 cu an 

Correct 
Factor , 

0 
0 
0 
0 
0 
0 
0 
0 

Volume Voids = 0.4452633 cu cm 

Void Ratio = 0.8026571 

Corrected 
Reading 

1.021 
1.02 

1.019 
1.017 
1.016 
1.014 
1.011 
1.006 

Porosity Test Data 

Temp 
Celcius 

23 
22 
22 
22 
22 
22 
22 
22 

L 

10.7 
11 

11.3 
11.8 
12.1 
12.6 
13.4 
14.7 

K 

0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0,01332 
0.01332 
0.01332 

D 

ERR 
0.03663 

O.OI50516 
0.0052392 
0.0026862 
0.0013986 
0.000357 
6.8E-05 

P 

37.608692 
35.817802 
34.026912 
30.445 132 
28.654242 
25.072461 
19.699791 
10.745341 
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Test Data For Sample NBCE 596004 
Sample Date 10130195 
Sample Depth 10'-12.5' 

Sample Test Data 
PermeabiIity Test Data 
k = coefficient of permeability ( cds )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from hI  to h2 (s) 

Specific Gravity Test Data 

Wp = 157.8 g 
Wpw= 656.5 g 

Ti 19.2 Degrees C 
Wpws 678.5 g 

T x  20 Degrees C 
Ws 35 g 

C 

K= 1 
Wtr @Tx = 0.9982343 
Wtr @Ti = 0.9984347 

Page 1 of 3 



Test Data For Sample NBCE 596004 Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L =  10.14 cm 
Volume = 397.0824 cu can 

Wt Soil & Tube = 1100.1 g 
Wt Tube = 285.9 g 
Wt Soil = 814.2 g 

Unit Weight = 

Percent Moisture (Moistt~re Content) Test Data 

Wsw = 500 g 
Ws = 398 g 
Ww = 102 g 

Sieve Analysis Test Data 

Page 3- of 3 

total 65 g 

%Pass 

TOO.0000 
100.0000 
100.0000 
100.0000 
f 00.0000 
100.0000 
100.0000 
100.0000 
95.3846 
91.5385 
86.6769 
55.1385 
0.0000 

WtPass 
(v) 

65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
62.00 
59.50 
56.34 
35.84 
0.00 

Sieve 

3" 
1 112" 
314" 
318" 
#+I 
#8 
#16 
#3 0 
#40 
#50 
#I00 
#200 
Pan 

WtRet 
(warns) 

0.00 
0.00 
0.00 
0.00 
0.00 

' 0.00 
0.00 
0.00 
3 .OO 
2.50 
3.16 
20.50 
35.84- 



Test Data For Sample NBCE 596004 Cont ... Page 3 of 3 
Hydrometer Test Dnta 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mrn) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

I Time 
(minutes) 

0 
2 
5 
15 
30 
60 
25 0 
I440 

Void Ratio Test Data 

Wet Unit Weight = 127.94846 lbslcu ft 

Actual 
Reading 
1.0215 
1.02 
1.0195 
2.018 
1.017 
1.017 
1.013 
1.01 

Percent Moisture = 25.628 141 % 

Dry Unit Weight = 101.84697 lbdcu fi 

Volume Solids = 0.6015642 cu cm 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

Volume Voids = 0.3984358 cu cm 

L 

11 
11.3 
11.5 
11.8 
11.8 
12.9 
13.7 

Void Ratio = 0.6623331 

Corrected 
Reading 
I .0215 
1.02 
1.0195 
1.018 
1.017 
1.017 
1.013 
1.01 

Porosity Test Data 

Temp 
Celcius 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 

K 

0.01348 
0.01348 
0.01348 
0.01348 
0.01348 
0.01348 
0.01348 
0.01348 

D 

ERR 
0.03707 
0.01 52324 
0.0051673 
0.002651 1 
0.0013255 
0.0003478 
6.41E-05 

P 

38.504137 
35.817802 
34.922357 
32.236022 
30.445132 
30.445132 
23.28 1571 
17.908901 
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Test Data For Sample NBCE 59604D 
Sample Date 12/16/95 
Sample Depth 35'-37.5' 

Sample Test Data 
Permeability Test Datn 
k = coefficient of permeability ( cds )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at besinning of test (cm) 
h3  = head at end of test (cm) 
r = time from h l  to h2 (s) 

Specific Gravity Test Data 

W p =  157.8 g 
Wpw = 656.5 g 

Ti 21 Degrees C 
Wpws 678.6 g 

Tx $1 Degrees C 
Ws 35 !3 

K =  0.9998 
Wtr @Tx = 0.9980233 
Wtr @Ti = 0.9980233 

Page 1 of 3 



Test Data For Sample NBCE 596041) Cont.. 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L = 10.14 crn 
Volume = 397.0824 cu crn 

Wt Soil & Tube = 1037 g 
Wt Tube = 285.3 g 
Wt Soil = 751.7 g 

Unit Weight = 1 18.12682 Ibs/cu ft 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 351.5 g 
Ww = 148.5 8 

Sieve Analysis Test Data 

Page 2 of 3 

Sieve 

3" 
1 1/2" 
314" 
318" 
#4 
#8 
#I6 
#3 0 
#40 
#50 
3100 
#200 
Pan 

total 60 g 

Wt Ret 
(.crams) 

\ 

Wt Pass 
(,gmlS) 

% Pass 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.40 
1.60 
8.50 

49.50 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
59.60 
58.00 
49.50 
0.00 

100.0000 
100.0000 
100.0000 
100.0000 
I00.0000 
100.0000 
100.0000 
100.0000 
100.0000 
99.3333 
96.6667 
82.5000 
0.0000 



Test Data For Sample NBCB 59604D Cont ... 
Hydrometer Test Datn 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Time 
(minutes) 

0 
2 
5 
15 
30 
60 
250 
1 440 

Wet Unit Weight = 1 18.12682 Ibs/cu ft 

K 

0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 

Percent Moisture = 42.2475 1 1 % 

Actual 
Reading 

1.023 
1.021 
1.02 
1.019 
1.0185 
1.018 
1.016 
1.01 

Dry Unit Weight = 83.043 152 Ibs/cu ft 

D 

ERR 
0.03563 1 
0.014652 
0.0050172 
0.0025308 
0,0012765 
0.0003223 
6.2E-05 

Volume Solids = 0.4906003 cu cm 

Volume Voids = 0.5093997 cu cm 

Void Ratio = 1.0383 194 

Porosity Test Data 

Porosity 0.5093997 

Correct 
Factor 
0 
0 
0 
0 
0 
0 
0 
0 

P 

41,190472 
37.608692 
35.81 7802 
34.026912 
33.131467 
32.236022 
28.654242 
17.908901 

Corrected 
Reading 
1.023 
1.02 1 
1.02 
1.019 
1.0185 
1.018 
1.016 
1.01 

Temp 
Celcius 

22 
22 
22 
22 
22 
22 
22 
22 

L 

10.2 
10.7 
1 1  

11.3 
11.4 
11.5 
12.1 
13.4 
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Test Data For Sample NBCE 599001 
Sample Date 10/12/95 
Sample Depth 10'-f 2.5' 

Sample Test Data 
Permeability Test Dnta 
k = coefficient of permeability (cmls) 
a = cross sectional area of burette (sq cm) 
L = lengh of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from h t to h2 (s) 

Specific Grnvity Test Data 

Wp = 157.8 g 
Wpw= 656.9g 

Ti 19 Degrees C 
Wpws 67cX.8 g 

Tx 20 Degrees C 
Ws 35 g 

K =  1 
Wtr @Tx = 0.9982343 
Wtr @Ti = 0.9984347 

Page 1 of 3 



Test Data For Sample NBCE 599001 Cont.. 

Unit Weight (Bulk Density) Test Datn 

A =  39.16 sq cm 
L = 10.14 cm 
Volume = 397.0824 cu crn 

Wt Soil & Tube = 989.3 g 
Wt Tube = 285.9 g 
Wt Soil = 703.4 g 

Unit Weight = 

Percent Moisture (Moisture Content) Test'Data 

Wsw = 500 g 
Ws = 445 g 
w w  = 55 g 

Sieve Analysis Test Data 

(warns) (grams) 

65.00 100.0000 
1 112" 0.00 65.00 100.0000 
314" 0.00 65.00 100.0000 
318" 0.00 65.00 100.0000 
#4 0.00 65.00 100.0000 
$8 0.00 65.00 100.0000 
#16 0.00 65.00 100.0000 
#30 0.00 65.00 100.0000 
#40 0.00 65.00 100.0000 
#50 2.20 62.80 96.6154 
#lo0 1.50 61.30 94.3077 
$200 16.90 44.40 68.3077 
Pan 44.40 0.00 0.0000 

Page 2 of 3 

total 65 g 



Test Data For Sample NBCE 599001 Cont ... 
Hydrometer Test Dntn 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Time 
(minutes] 

0 
2 
5 
15 
30 
60 
I20 
250 
1440 

Void Ratio Test Data 

Wet Unit Weight = 1 10.53665 Ibs/cu ft 

Actual 
Reading 

1.03 
1.03 
1.029 
1.028 
1.028 
1.02 

1 .O 18 
1.015 
1.013 

Dry Unit Weight = 98.377622 Ibdcu fi 

Volume Solids = 0.585573 1 cu cm 

Correct 
Factor , 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Volume Voids = 0.41 44269 cu cm 

Void Ratio = 0.7077286 

Corrected 
Reading 

1.03 
1.03 

1.029 
t .028 
1.028 
1.02 

1.018 
1.015 
1.013 

Porosity Test Dah 

Temp 
Celcius 

22 
22 
22 
22 
22 
22 
22 
22 
22 

L 

14.7 
14.8 
14.95 

15 
15 
15 
15 
15 

K 

0.1382 
0.1382 
0.1365 
0.1365 
0.1348 
0.1348 
0.1348 
0.1348 
0.1348 

D 

ERR 
0,507885 
0.20202 

0.0680225 
0.0337 
0.0 1685 
0.008425 
0.004044 

0.0007021 

P 

53.726703 
53.726703 
51.9358 13 
50. I44923 
50.144923 
35.8 I7802 
32.236022 
26.863351 
23.281571 



U S S'TI\I.IUAI~D SIEVE SIZES 

G R A I N  SlZE It1 MILt l lAETERS I -- 
GRAVEL S AtlU 

C a x 3  L E S - - ------. ----- ---I-: 1 FINE I ~ O ~ I l S E  [ MEDiLJlA [' FINE SILT SIZES Ic\_I\Y SIZES - 
FINES 

& 

J 
!).7(IItK; t10. ELEV. OnLXFTl lln'l LL 

-.-----..--- ---. 

" 599 sol 

- 
GRAIN SlZE DIS-rRIBUTION 

JOB NO. 45-03-/a4 



Geotechnical Subsurface 
Investigation 

Naval Base Charleston, SC 
Zone E Investigation 

E/A&H P.O. #587 

Laboratory Tests Conducted BY: 

SOIL CONSULTANTS, INC. 
ENGIIYEERS & GEOLOGISTS 

SINCE 1951 

Non Destructive 
Geotechnical 



Results of Fallina Head Permeabilit-y Test (Army COTS of Engineers1 
Specific Gravity (ASTM D 854), & Porosity (ISM:GE, by Sowers) 

Sample: NBCW054ST00310 
Depth : 10' - 12' (Black & gray fine sand wlslight organic clay content) 

Porositv % I 57.6 i i  

I: Moisture Content % 1 38.4% il 

:: Permeability (cmlsec) 1 6 . 9 ~ 1 0 4  

Sample: NBCUGDEST01310 
Depth : 10.5' - 13' (Whitish tan & gray fine sand) 

SCI Laboratory No. 97-458 

Materials SOIL CONSULTANTS, INC. Tabulated 
Testing . . . . . .  .- . Report . ,Data Sheet 
p m l n ~  md suls Naval Base Charleston, South Carolina 

Zone 'E' Investigation f Date: 3-10-97 
EnsafeIAllen & Hoshall P.O. #587 . - . - . . - 



: Materials 1 SOlL CONSULTANTS, INC. I HYDRAULIC 
'Testing --. . . - - - . Report , - / CONDUCTIVITY 

pmjed fwd Naval Base Charleston, Zone E lnvestigatlon I TEST 

.. - - Lncation: Charleston, SC UA&H P.O.#587 [ ASTM - D 5084 f 
SCI Project 97-458 Dala: 3-1 0-97 

SAMPLE 
IDENTIFICATION 

SOlL CONSULTANTS, INC. 

Potable Water 

30 

27-25 

0.97 

28.6 

2 . 3 ~ - 6  

INITIAL CONDITIONS 
- -- 

Sample Length, cm 
Sample Diameter, cm 
Moisture Content, % 
Unit Wet Weight, pcf 

Unit Dry Weight, pcf 

Specific Gravity 

Porosity % 

Saturation, % 

FINAL CONDITIONS . 

Sample Length, cm 
Sample Diameter, crn 
Moisture content, % 

Unit Wet Weight, pcf 
Unit Dry Weight, pcf 

Saturation, % 

'TEST CONDITIONS 

Permeant 

Celt Pressure, psi 

Back Pressure, psi 

Evalue 
Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

559ST00506 
6.5'-8.5' 
(chw sand) 

Potable Water 

30 

27-25 

0.100 

27.6 I 

GDEST30D30 
30'-32' 

(locally cal[ed marl) 

! 

I 

I 
l.6lhr10-6 , i 



Materials SOI L CONSULTANTS, 
Testing Report - -- INC. 
Project And Naval Base Charleston, SC - Zone E Investigation 

UNDISTURBED 

SAMPLE 
CHARACTERISTICS 

Locatlon: 
. - - . . . . . - - - -- - . - - ! -- - 

Sample 054ST isample No. 0031 0 Depth: 10'-12' / Type of 
I Location: . . . . . - - - . -> -- . - - . - .. . . - - - - - - - I Sample: - - Pushed - -. . - . - 

- - -  - scl Project No.97-458 Dab: 3-1 0-97 -. - . - - - - - 
- -- 

color t Black & Gray 71: Sand & Clay 
jl 

. i L -  - -1- -... .- - - - . 
Relative I; Damp N/A 
Moisture - -L -. - - - 

Banded 

Wet Unit Weight 

-- 

2.81" i ----- ------.--- 
REMARKS: 

1 .  
1 
I 

I 
1 

Q" Blackish brown organic clay with 
I 

t high peat & root content. 
I 

i 
I 

1 
I 
I 
! Moisture Content 

27 ?/2" 1 
Permeability 

- - - . -- . . - - . . - , . - - . . - 
! HydrometerISieve 18 112" Black & Gray fine sand with slight 
I 

I 
- -  .. - ..". - . ... . . - organic clay & high root content. 

i Specific Gravity 

] -.-I _ __- - _ _ _ . _ .- 

I Moisture Content 
I ---- 

I 

. -- - . 

pp= N/A tsf Tested bottom 18 1/2", as directed. 



Materials 

Testing Report 

SOIL CONSULTANTS, !UNDISTURBED 

INC. ISAMPLE 
Project And Naval Base Charleston, sc - Zone E Investigation  CHARACTERISTICS 

Locetlon: 

Sample 084ST 

~ocation: 

Sample No. 001 06 Depth: 6'-8.5' Type of 

Sample: Pushed 

-- SCl Project No.97-458 Date: 3-1 0-97 - -- - . .. -. - 
.- - 

C O I O ~  Orange & Tan 
I 

. . ---- 
Relative i Damp 

! j 
- Moisture j: 
Consistency 1 Solid 

Porosity or Banded 
. 

Texture 

>ocket Penetrometer 

VSF) 

Asual Classification 

(USM, 
Moisture Content % 

(composite) 

Wet Unn Weight 

(1blcu.R) 

v.w/Clay-~A. - = 

- 

- - - E-- ------ 6, ------ 

-- 
I 
! 
! 

I 

! 
I 

22 314" 

i 

1 
1 
I 
I 

I --,--r 

pp= NIA tsf 

2.81" 

-- 

Moisture Content 

HydrometerlSieve 

Specific Gravity 
2.67 

Moisture Content 

REMARKS: 

3" Tannish orange fine sand wlslight to 
medium clay, asphalt & base materia 
fragments. 

1 

'5 3/4" , Orange & Tan fine to medium sand 
cut I wlvery high inorganic day & sand 

Tube : lens content. 

j 

i * POROSIlY = 32.3% I 



Materials ' SOIL CONSULTANTS, /UNDISTURBED 

Testing Report 
.-.-- SAMPLE 
Project And Naval Base Charleston, SC CHARACTERISTICS 

Locatlon: - - - - - - -- 
Sample 559ST isample No. 00506 ( ~ e p t h :  6.3-8.5' ] Type of 

Location: I - _ _ _ _ _ . I - I . - -  1 . .- . - - -. - --- ..... .- I Pushed Sample: 

- SCI Project No.97-458 . ----- - - . - - - - -. 
3-1 0-97 Date: .- .. - -- - . -  -. -- - 

. . - .,;-- -- - -  
~r-- 1- 

-.--- 

color I! Orangish Tan i Teflurs 
Sand w/Clay I! 

j /  LP]L - . .- G ~ ~ T - T -  D~~---]F; N/A 
Mofsture /: 

t - -- -- - - 
Consistency il Solid tsual ClasslficaUon 

;I 
SC & SM 

.. , --d,-- 
: (USCS) 

porosity or ' j  Banded 18.9% 
-. -. 

Structure !L 

! 2.81" I 
C- 4 -- REMARKS: 

- i 

I I 

j 
I 

I 28" r , 

I 

I 

. 

pp= N/A tsf 

Moisture Content 

Permeability 
- . - -. - . . . - 

HydrometerISieve 

Specific ~ r a c -  

Moisture Content 
- . -- 

- 

I 
.- 

3" Dark Brown fine sand 

23" Orangish Tan fine sand with very higt 
inorganic clay content. 

- .- - 

2" Tannish gray fine sand wl slight clay 

. -- content. 



REMARKS: 

Materials ! SOIL CONSLILTANTS, C UNDISTURBED 
! ! 

Testing . . -. Report --- I INC. ----- - A ISAMPLE 
Project And Naval Base Charleston, SC - Zone E Investigation ICHARACTERISTICS 

Location: 
. .. - . - - . - .- --A. - j 

sample GDEST Isample NO. 01 31 0 I ~eplh :  10.5'-13' 1 Type of 
Location: 1 I I Sample: Pushed , . . .- - - - - -. -. . - --- -- 

. . - -- SCl Proiect No.97-458 Date: 3-1 0-97 -- .- ----- -2 

- ------ 
c i i  Whitish Tan & Gray 

i! 

. .. - . - .- -. I ! 
I,,---- 

Relative Damp 
Mofsture - .- ., ,. ... 

-, - . - 
sari 

d--.-.-.--. .- - 

- -. - - - . - - . -. - - - 
N/A 

i (TSr;l ---- ---. 
~ons~stency 1: Semi-solid FSUBI ~ ~ a s s ~ c a t i o n i i - - -  SM-SP 
. . -- - .-+L --...-----pp 

Porosity or i; 
I: 

Uniform 
Structure ! j  - .--- -- - -- - -- - .-- 

q21.3 
----- 

I ,. 2.81" j 
. -  - ......-.4 

- . - . - . - 
t 
I 

I 
- 

- 
Moisture Content 

- - - - -- - - - -- - - - 
I 

i 
i 
I 
I 

27 712" 
I 

! 

I 

! 
! 
, 

i 
I 

- 

pp= N/A tsf 

-_ - _ --._ _ _ _ _- _ - . . - . 

Moisture Content 
- - -- . - .. - . - - - . . - . - 

Permeability 
- - . - - . - . - . -. - -- - . - 

HydrometerISieve 
- --. . -. -- .- - - . - . . . - 

Specific Gravity 
-. - . - - - - - . - - . . . . . - -- - 

-------..- 

Moisture Content 
- - _ _ . - I . - . - -  -- - _ - - 

Whitish Tan & Gray fine sand. 



' 

UNDISTURBED 

SAMPLE 
,CHARACTERISTICS 

Materials 1 SO I L CONSULTANTS, 
Testing Report , INC. 

LocaUon: 

Project And Naval Base Charleston, SC - Zone E Investigation 

. - - - . A- - - I -7 

i 
j- - - - - - - - - - - .- 

~ample  GDEST 

Location: - .- 

~ample  NO. 30D30 DepLh: 30'-32' 1 Type of 

- I Sample: Pushed 
Scl Pmject No.97-458 - -- -. -. --- Dale: 3- 1 0-97 

- ----- 

. .- 

Moisture I[ - -  -. - - -. - - - - - 
Consistency 1; Solid sual Classification 

- . - , -- ..- -. .- ---- 

Porosity or / j  Uniform 1-.--- 48.5% 
S!nrdure._L. .- ---- -. . . . . - -. -- - 

109.6 
Ib1cu.R 

2.81" REMARKS: 
-- 

1 
. 
! 

Moisture Content 
- ----- 

I 

* Brownish green calcareous claye silt 
with slight sand content. 

! 

I 
i 

! 

I 

28" j 
1 
i 
i 

! 
i 

---. 

pp= N/A tsf * Locally called Marl 

Moisture Content 

Permeability 
-- 

Hydrometer/Sieve 

Specific Gravity 
-.-------- 

- . . -. -. . . - . . .- - . . + . . -- - .-. - - 
Moisture Content 

- 



UNIFIED SOIL CLASSlFICATION SYSTEM NBC!E/OSliST 00310 
Pmject NAVAL BASE CMRLESTON, S.C. Boring No. Sample No. 

. ZONE E IlVVESTIGATION, E/A&B P.0. #587 

Depth 10' - 12' Elevation Remarks 

Graln Size Distribution Dlagrarn 
HydromelerlSieve - ASTM D422 



ZONX E INVESTIGATION, E/A&H' P.O. #587 

Depth 6' - 8.5' Elevation Remarks 

Grain Size Distribution Diagram 
HydromeleriSleve ASTM 0422 

. -. 



UNIFlED SOlL CLASSlFICATION SYSTEM 
Project NAVAL BASE CHARLESTON, S.C. Boring NO. Sample NO. 

ZONE E INVESTIGA!TION, EIACH P.O. 8587 
Dep[ll 6.5' - 8.5' Elevation Remarks a 

Grain Size Distribution Diagram 
HydmrnelerlSleve - ASSM 0422 

- . L - -  . - . . - --- 



Grain Size in Milllrneters 
blnc Coarse Mcdium t ime Silt Clay 

Grnvct , Sand Sand Snnd I 
UNIFIED SOIL CLASSIFICATION SYSTEM NBCE/GDEST 01310 

project NAVAL BASE CHUUaESTON, S.C. Boring No. Sample NO. 
, ZONE E INVESTIGATION, E/A&E P.O. #587 

Depth 10.5' - 13' Elevation Remarks ! 

Grain Sine Distribution Diagram 
HydromeIerlSleve - ASTM 0422 



UNIFIED SOIL CLASS1 FICATION SYSTEM mBCE/GllEST 30D30 
Project NAVAL BASE CHARLESTON, S.C. Boring No. Sample No. 

ZONE E INIXSTIGATXON, E/A&B P.O. 8587 

Depth 30' - 32' Elevntion Remarks . . . 

Graln Size Distribution Diagram 
HydromelerlSleve - ASTM D422 



Soil Consultants, Inc. 

Project: Geotechnical Testing at Naval Base Charleston, S.C. 
SCI NO. 97-458 

Sieve Analysis (ASTM D422) 
.--- ----- 
y---- 1. 

% FinerThan - 
/I 

i- 

Sample No. 11 #4 1 #I0 1#20//#40[ #60 ; #I00 1; #ZOO 
I 1 i I 

. - -  
I 

---- 
1 j ! I i , 

054ST00310 ! . ..___--. 
100 99.5 1 97.1 j 89.9 22.3 . 6.7 - 

I 
i I 10'-12' I . .- - - - - 1 

1 
-- 

[ I ! t ! 

084ST00106 
--- . 

1 100 1 99.9 i 98.3 1 95.6 1 90.6 1 53.4 1 34.3 
I ! i I i 1 

I 
! 

6'-8.5' +---A- I 1 I I -- 
I I I 

559ST00506 ! i 1 0 0  ; . . . .,I - _ ... 1. _. _. --_r - : 99 7 98.5 48.8 34.8 99.9 . . L A  , -I- .-- .- 
I 

/ 
6.5'-8.5' I I i - -1 . - . - - .- - - -. .- -- -- - . - - - - - -  - .  .- . -.-_ ._-- 

I 

GDEST-1310 
. - - - -. - - - - 100 99.2 1 96.2 - . 30.1 4.4- __ 1 99.7 

' --'-- 1 I 
10.5'-13' I 

, . - -, - --- --- . ..-I----- -.-.-. ..-- -f- --.--.- - . -..-- . .- , - - . - . - 
I I i I 

GDEST30D30 .. .. --.. i 100 : 99.9 i 99 7 ' 99.3 97. I 
-.- . ..;- - .- . -.- .L _ .-I_ _- -- --L -. - -- - -  85.5 . - -  

! 

30'-32' . . ;- -..- 4 L L .--.. i ---- L -A. . L-. - 
I U.S Standard Sieve Numbers 


